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REPORT 

OF 

THE COMMISSIONER OF AGRICULTURE, 



Department of Agriculture, 

Washingtouy D. C, October 26, 1874. 

Sir : It gives me great satisfaction to believe that the operatioDS of this 
Department for the past year have served to awaken and greatly in- 
crease a spirit of improvement in the agricultural interest of the coun- 
try. A territory so extensive as ours, possessing every variety of fer- 
tility and every diversity of climate which are congenial to the produc- 
tions of the earth, iEind with a population whose habits, manners, customs, 
enjoyments, and wants differ as much as the climate in which they live 
or the countries from which they come, requires a supervision which 
shall adapt itself as much as possible to the appreciation of their condi- 
tion, meet their wants, and make that provision for their necessities 
and improvement which their segregated situation will not allow that 
they should make for themselves. The isolated situation of the farmers 
aftbrds them few opportunities of keeping step with the rapid march of 
the world's progress, and any aid which can be given them by this De- 
partment is as strongly marked as it is highly appreciated. For their 
benefit it has been the province of this Departmen t to seek for the best seeds 
which the world can supply, to study their adaptation to the soil and 
climate of the country, and to put them into the hands of those who will 
make them profitable to the sections where they respectively reside. 
When any discovery is made in the method of cultivatfon or propaga- 
tion, it is promptly communicated through the medium of a monthly 
publication. Many persons are always engaged in this and other coun- 
tries in making experiments to improve seeds and plants as well as new 
methods of their cultivation, whereby the work of the farmer may be 
made more profitable ; these are anxiously watched, and their results 
promptly communicated, and, when successful, availed of by extensive 
distribution. The counsel, advice, and inforuration of the Department 
are cheerfully given to all persons who apply for them on any subject 
which pertains to the business of agriculture. 

This Department has never been unmindful of the expression which 
Congress gave to its purpose to improve the condition of the agricultu- 
rist by the act of 1862, which made provision for the establishment of 
a college in every State of the Union, whereby he may obtain scientific 
knowledge, and thereby elevate his calling to that standard which will 
give him a place in the race of competition in which all the world is e 
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gaged. I have taken much pains, by publications and otherwise, to pro- 
mote this great object, because it cannot and should not be concealed 
that the purely literary institutions of the country are hostile to the suc- 
cess of what they please to call a " new education." Indeed, the president 
of one of the moat distinguished of these institutions, and who is a repre- 
sentative man, at an educational convention at Elmira, K Y., took occasion 
to condemn the entire policy of the national and State governments re- 
garding scientific and industrial education. There is perhaps no employ- 
ment on earth which so constantly brings into requisition the principles 
of science as that of agriculture, and the Representatives of the people 
can render no better service to the cause of humanity and universal 
prosperity than to educate the farmer ; give him botanical knowledge 
of the germi Dating power and structure of the plant he cultivates, the 
physiology of the horse he drives, the geology of the earth he walks 
upon, and the chemical properties of the land he deals with ; and who 
can tell the ultimate progress which agriculture will make f The common 
schools of the country prepare the rudimental foundation upon which 
the colleges will build the scientific structure. 

There is no incident which so cripples the operations of this Depart- 
ment as the want of the punctual publication of its Annual Report. 
For the last two years, the report has not been published. And while 
Congress, at its last session, apparently made the effort to order the 
publication of the Annual Reports of 1872 and 1873 for the use of Con- 
gress, in the opinion of the Public Printer it failed to attain its object. 
While 1 do not concur in this opinion, it is due to him to say that to 
print them involved a doubtful construction of the law, a responsibility 
which he was unwilling to take, and the reports for the use of members of 
Congress have not been printed. I regret this, because I believe it a matter 
of great political importance that these reports should go directly from the 
Representative to the constituent. It is one of the defects of our Gov- 
ernment that ij is too far removed from the attention of the people. In 
my judgment, it would be well if they were more frequently reminded 
that they had a Representative here who constantly cared for the inter- 
ests of his constituents ; that they had a part in the administration of the 
country; and it is not less worthy of remark that the I^presentative 
better knows who would appreciate this document so anxiously sought 
after. But, by a separate provision of the act, there was made an appro- 
priation specially to this Department of $50,000 for the printing of the 
Reports of 1872 and 1873. These have been printed and delivered to 
the Department for its distribution, and which has served to relieve it 
from the obligation it was under to its ^correspondents at home and 
abroad. Both volumes being now in stereotype, I suggest that Congress 
may order them to be struck off for their distribution. 

In making this my annual report, I cannot be unmindful of the 
approaching Centennial of the Independence of the United States. No 

3h opportunity has ever occurred for such an exhibition of the prog- 
which this country has made in its agriculture, its horticulture, its 
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manafActures, its commerce, arts, and sciences ; its adaptation for war 
and the benefits of peace ; wbereby the people of other countries may 
be impressed with the capabilities of the nation, and oar own made to 
feel proud that we have achieved so much. 

By order of the President of the United States, a board has been con- 
stituted, whereby a requisition may be made upon the head of each 
Department to suggest what part it may take in this exposition. An- 
ticipating that the Department of Agriculture would be called upon to 
respond to the inquiry what contribution it would make, I have so ma- 
tured the subject as will enable me to answer when called upon. But I 
take this occasion to say that if the Departments do take part in this 
exposition, it shall be such a part as will do credit to the Government 
and its people. And to attain this, the Government should erect a build- 
ing for itself, to be exclusively occupied by the several Departments. 

The Statistical Division of this Department is the only point in the 
country where is concentrated reliable information as to the condi- 
tion, prospects, and results of the cereal, cotton, and other crops, by 
the insti-umentality of four correspondents in each county of every 
State ; this information is gathered at stated periods of each month, 
carefully studied, estimated, tabulated, and published for the benefit, 
as well of the farmer and planter, as of the merchant and manufac- 
turer who deal with their products ; whereby all legitimate parties are 
protected from the rapacity of the speculator, who deals most profit- 
ably upon fabricated reports. When we consider the sources of this infor- 
mation, composed of thousands of minds of various shades of sanguine 
and dispirited temperament, and of extensive and limited knowledge, and 
when we add to this the varying seasons of heat and cold, wet and 
drought, the degree of accuracy which characterizes the estimates of 
final results is truly wonderful. Such is the effect produced by this 
information upon the markets of the country that it is most carefully 
guarded up to the moment of its publication to the world at large. 

By the action of the last Congress, about four acres of ground, for- 
merly occupied by the canal, have been added to the Department grounds, 
and are now undergoing preparation to form a part of the arboretum, 
which for some time past has been in the process of formation in the 
grounds surrounding the Department building, which has greatly at- 
laracted the attention of visitors who are interested in the growth of 
trees and shrubs, either as useful cultural products or as subjects of 
decorative ornament. It is gratifying to know that the desire to possess 
and preserve the most beautiful forms of our arboreal vegetation is rap- 
idly increasing. 

The demand for semi-tropical fruits for experiment in the Southern 
States is very great, much beyond the ability of the Department to sup- 
ply, although every effort is made to do so. The Chinese tea-plant is 
especially in demand, and many thousands of young plants have been 
distributed during the past year. The chief difficulty in the way of ren- 
dering this culture a commercial success is in the cost of labor for i 
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proper manipulation and preparation of the leaves ; but, as it Ifecomes 
known that much of the supposed necessary operations can be dispensed 
with by substituting improved methods of curing, we may expect that 
the culture of this plant may increase over the very large portion of our 
country suitable to its growth, at least to the extent of a domestic 
supply. 

The collection of exotic, utilizable, and economic plants is gradually 
increasing both in number and value. The orange-family is particularly 
valuable, and the best commercial varieties are propagated and dis- 
tributed to the greatest practicable extent. 

There has been no period in the history of this country when farmers' 
crops have been so extensively depredated upon as in the past year, 
and this has brought into active exercise the knowledge and industry of 
the Entomological Division of the Department. There is an increas- 
ing demand for information with regard to insects injurious to vege- 
tation, and much pains has been taken to investigate the character of 
insects sent here, to point out their modes of infliction and the means 
by which their depredations may be avoided. And for those who seek 
to prosecute the study or acquire the knowledge of these insects, speci- 
mens of their injuries and nest-architecture have been arranged and 
exhibited in the room provided for that purpose. 

To model and thus exhibit the fruits of this country is, perhaps, one 
of the most interesting and useful branches of the work of this Depart- 
ment. Here will be found specimens of fruits and vegetables as they 
grow in the various climates and soils of our country. Here the horti- 
culturist may see what is and what is not adapted to his locality, and 
may thus select what is most profitable. The collection of fruits in this 
division is probably now the best in the world. By it facilities are 
afforded and valuable information given to fruit-growers showing how cer- 
tain varieties are subject to great modifications of appearance and quality 
by their growth in different parts of the country, while others are per- 
sistent in their character. Skilled judgment is required in the selection 
of the specimens, wherebj^ these fac similes may be used to identify 
fruits whose names are lost or unknown. 

During the past year, the work of the Botanical Division has been 
steadily prosecuted. The plants collected by the expeditions of Lieu- 
tenant Wheeler and Professor Hayden have been transferred to this 
Department by the Smithsonian Institution, and have been appropri- 
ately cared for. 

The following additional contributions to the botanical collection are 
acknowledged : 

1. A valuable set of the plants of Southern Utah, collected by Oapt. 
F. Biwshop, of Salt Lake City, among which plants are two or three new 
species. 

2. A package of plants collected near Mobile, Alabama, by Mr. Will- 
iam JQEarvey. 



BEPORT OF THE COMMISSIONER OF AGRICULTURE. 9 

3. A large package of the plants of Southern Indiana, made by Mr. 
Coulter, of Hanover, Indiana. 

4. A small package of Colorado plants, from Mr. H. N. Patterson, 
Oquawka, Illinois. 

5. Through the Smithsonian Institution, six packages of the mosses 
of Central Europe, from Mr. Paul Reinsch, of Germany, containing 
specimens of the minute species mounted for the microscope, and also 
illustrated by magnified figures. 

6. Through the Smithsonian Institution, a package of Illinois plants, 
comprising about eight hundred species, from Dr. Fred. Brendel, Peoria, 
Illinois. 

7. Through the Smithsonian Institution, a collection of plants, made 
by Mr. J. A. Allen, in Dakota and Montana, on the Yellowstone expe- 
dition, General Stanley commanding. 

8. Through the Smithsonian Institution, six boxes embracing about 
one hundred specimens of models of German fungi. These models have 
been mounted on stands and placed in the museum, where tbey are 
objects of interest and value. 

9. A very fine collection of the plants of Southern Utah, made by Mrs. 
E. P. Thompson, and by her presented to the Department. This collec- 
tion embraces a number of the new species recently described by Mr. 
Sereno Watson ; many of the others being rare and valuable. 

From these various collections, the Botanist has made such selections 
as were desirable for the perfection of the herbarium, and they have 
chiefly been mounted and incorporated in their proper places, in order 
that the herbarium may, as soon as possible, contain a complete repre- 
sentation of the plants of the United States. 

A large portion of the duplicate plants have been carefully prepared 
in packages and distributed, first, to foreign societies and individuals 
who have made contributions to the herbarium 5 and, secondly, to home 
scientific societies and institutions of learning, as follows : 

Two packages to Prof. Paul Reinsch, Zweibriicken, Germany, con- 
taining 305 species. 

Two packages to Dr. Francis Lagger, Freiburg, Switzerland, contain- 
ing 261 species. 

One package to Dr. K. Keck, Schwertzberg, Upper Austria, containing 
215 species. 

One box to the St. Petersburg Imperial Academy of Science, contain- 
ing 656 species. 

Two packages to the University of Virginia, containing 300 species. 

One package to the Philadelphia Academy of Science, Philadelphia, 
containing 188 species. 

One package to the Agricultural College of Tennessee, containing 207 
species. 

One package to the Indiana Normal School, Terre Haute, Indiana, 
containing 187 species. 
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One package to tlie Rockford Female Seminary, Eockford, Illinois, 
containing 239 species. 

One package to the Chicago Academy of Sciences, containing 244 
species. 

One package to the Illinois Industrial University, Urbana, Illinois? 
containing 157 species. 

One package to the Massachusetts Agricultural College, Amhersb 
Massachusetts, containing 188 species. 

One package to the Buffalo Academy of Sciences, Buffalo, New York, 
containing 278 species. 

One package to the Baltimore Academy of Sciences, Baltimore, Mary- 
land, containing 196 species. 

One package to the Princeton College, Princeton, New Jersey, con- 
taining 116 species, 

Also packages to the following individuals,' chiefly in exchange for 
plants sent to the Department: 

One package to Mr. W. M. Canby, Wilmington, Delaware. 

One package to Mr. H. W. Young, Aquebogne, Long Island. 

One package to Prof. T. C. Porter, Easton, Pennsylvania. 

One package to Prof. H. H. Babcock, Chicago, Illinois. 

One package to Dr. Fred. Brendel, Peoria, Illinois. 

One package to Prof. D. C. Eaton, Yale College, New Haven. 

One package to M. S. Bebb, Winnebago Station, Illinois. 

One package to Mr. William Harvey, Mobile, Alabama. 

Included in the above distributions are several special sets of the 
grasses and carices of Lieutenant Wheeler's expedition of 1873. Sets of 
the same, not included above, were also sent to Professor Gray, Cam- 
bridge; to the Royal Herbarium, Kew, England; and to the Imperial 
Academy of St. Petersburg. 

Very gratifying letters of acknowledgment have been received from 
many of tiie societies, institutions, and individuals above named, show- 
ing their high appreciation of this work of distribution. There still 
remfiins a large quantity of duplicate plants, of which fifteen or more 
large packages will be ready for distribution by the 1st of January next. 

Many inquiries of a botanico-agricultural character, from farmers, 
planters, and others, in all parts of the country, have received careful 
attention, and have been properly replied to. Many of these inquiries 
relate to grasses suitable for cultivation, in the Southern and South- 
western States. Observations and experiments in this matter are now 
being carefully made by many individuals, which giv^e promise, to result 
in discoveries of great economic value to those portions of the country. 

It is believed that much valuable information of a practical character 
is both received and communicated through the medium of this division. 

The Chemical Division of the Department has been busily engaged in 
analyses of natural fertilizers, vegetable products, and other materials 
which pertain to the interests of agriculture. Applications are con- 
stantly nuMie from all portions of the country for the analysis of soils, 
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minerals, liqoids, and manipalated manares to an extent far beyond the 
capacity of any one laboratory. The principle of action by which I 
most be governed is to limit these investigations to subjects which spe- 
cially pertain to agricaltare, carefally guarding against all opportunity 
to enable any one to use the Department and its investigations as a 
certificate for the sale of something else. The analysis of soils, except 
such as are sometimes found possessing some peculiar qualities, is of 
little use to any one whose farm of a single hundred acres would exhibit 
qualities of far different character. There is scarcely any soil in which 
those, differences are not found in a very short space. The analysis of 
minerals, unless they possess fertilizing properties, or of wines, unless it 
be to protect the Government from imposition upon its revenues, or 
some other peculiar reason, is outside of the purpose of the Chemical 
Division of this Department, which is wholly occupied upon subjects 
which belong to the interests of agriculture alone. A more elaborate 
and detailed account of its work for the past year will hereafter appear 
in the Annual Report. 

The Microscopic Division of this Department has been engaged during 
the present year in making original investigations, mostly relating to 
the habits of parasitic fungoid plants, which are frequently found on 
living plants and animals, producing sickly growth and in many cases 
premature death. 

The following list embraces some of the leading subjects which have 
been examined : Black-knot fungus, (Sphceria morhosa^) a pjirasitic plant, 
which, is the scourge of the plum and cherry trees of the United States ; 
apple speck or rot of winter-apples in Eastern Arkansas; potato-rot; 
pear-tree blight; and cranberry-rot. 

At the request of members of the National Pomological Society, 
made at its last annual meeting, held at Boston, Mass., last year, the 
Microscopist of the Department has made investigations of pear-tree 
blight, a disease which has been extending of late to an alarming extent 
throughout the United States, destroying in a few hours trees of the 
finest varieties. 

The cranberry-interests of New Jersey and Cape Cod have been 
suffering to a large extent for several years past from rot of the berry 
while growing on the plantations. 

The cranberry-growers of New Jersey have invested nearly $2,000,000 
m that crop. It has been estimated that the loss of berries by rot sus- 
tained by one county last year fell little short of $100,000. At the 
earnest request of the Cranberry-Growers' Association of New Jersey, 
I sent the Microscopist of the Department to investigate the subject, 
and ascertain the cause of the premature decay, and to provide, if pos- 
sible, a remedy. These investigations, it is believed, have been attended 
with successful results. 

The president of the Cranberry-Growers' Association, at the last 
annual meeting, held in Bricksburgh in September last, in alluding to 
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these investigations, stated that they would effect a saving to the cran- 
berry-growers amounting to hundreds of thousands of dollars. 

There has been a healthy increase of the library in the past year. 
Two hundred and sixteen volumes have been presented by the authors; 
about 200 have been received in exchange for the reports of the Depart- 
ment; and 350 volumes have been bound, comprising foreign works and 
valuable pamphlets and periodicals. 

The continuation of the exchanges of the reports of the Department 
with foreign societies seems desirable to all parties. By this means, the 
library obtains the reports of the leading agricultural, pomologicaj, and 
meteorological societies of the world. The publication of the Annual 
Eeport for 1872 having been delayed, it was not sent out at the usual 
time, but will now be sent. 

Of the numerous pamphlets presented to the library, those of perma- 
nent interest are classified and bound, as those on dairying, the fish- 
eries, fertilizers, mining, &c. Those of a more miscellaneous nature 
are bound by States, indexed, catalogued, and lettered with the name 
of the Stiite to which they refer. 

The boards of trade of all the commercial cities of the Union have 
heretofore presented complete sets of their annual reports, and continue 
to send them as published. They are of constant use for reference. 
The annual reports of the various State boards of agriculture are also 
received as published. Of these, the library contains nearly complete 
sets for the last twenty years. 

The accompanying tabular statement shows the quantity and kind 
of seeds distributed by the Department for the fiscal year ending June 
30, 1874. 

The operations of the Seed Division may be classed as follows : The 
purchasej packing, and distribution of seeds. 

in the purchase of seeds, the Department has only patronized seed- 
growers an<i seed-firms proven reliable by experience, whose guarantee 
of good quality and genuineness cannot be questioned; and by receiving 
them from first hands has been able to procure them at much lower rates, 
and consequently in greater quantities, and is thus enabled to give more 
liberally to the many applicants who daily apply for seeds from all 
parts of the country, and to extend the benefits of the distribution. 

Tbe packing involves a vast amount of labor, and requires great care, 
to see that everything is put up true to name. The cereals and coarser 
seeds are packed in cotton bags, varying in size from one half-pint to 
one quart. It required 22,000 yards of cotton the past year to make 
these bags. The cotton was bought at the very lowest wholesale price, 
and the l)ags made in the Department, thereby saving a great amount 
of money, to be spent more usefully in the purchase of seeds. 

The smaller seeds, such as cabbage, tomato, onion, &c., are put up 
in paper packets, which are also bought at wholesale. They are of four 
sizes, ami their average cost is about $L per thousand. It required 
650,000 of these for the seed purchased during the past year. 
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In the distribution of seeds, a careful account is kept of everything 
issued by the Seed Division, with full address of parties to whom sent, 
and names of varieties as far as practicable, everything being charged 
to some account set forth in the accompanying tabular statement. 

The Seed Division, having full lists of all regular correspondents and 
agricultural societies and having charge of this portion of the distri- 
bution with sufficient force to do the work, is enabled to make a very 
rapid and accurate distribution; and, since the transfer to the division 
of all clerical duties naturally belonging to it, the arrangemeut has 
proved to be of great advantage to the Department. 

The tabular statement shows, by comparison with former years, a 
steady increase each year in the amount of tke distribution, which is 
due to the manner of purchasing and economy in labor, and not to in- 
creased appropriations. 

The distribution of so great a variety of seeds all over the country, 
embracing as it does all kinds of climate and soil, has brought into 
requisition the experience of one who has discharged this duty most 
acceptably to me. 



Tahular statement ahoxoing the quantity and kinds of seeds issued from the Seed Division^ De- 
partment of Agriculture^ for the fiscal year ending June 30, 1874. 
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REPORT OP THE COMMISSIONER OP AGRICULTURE. 



The following statement exhibits in detail the financial operations oi 
the Department for the fiscal year ending June 30, 1874 : 



Title of ajppropriatioDs. 



Salaries 

Collecting statisties 

Parchase and dintribation of aeeds . 

Experimental garden 

Maseuni and herbarium 

Fumitore, caaes, aud repairs 

Library 

Laboratory 

Contingent expenses 

Improvement of gronnds 

Postage 

Printing and binding 1 



Total. 



Amonnt 


Amount 


Amonnt 


appropriated. 


disbursed. 


unexpended 


$77, 723 29 


r<6,924 00 


$799 3 


15, 000 00 


11,553 20 


3,446 8 


C5,000 00 


64,904 89 


951 


10, COO 00 


0,956 83 


43 1 


2.000 00 


1, 942 02 


57 9 


4,240 00 


3,302 40 


937 6 


1,500 00 


1, 259 10 


240 9 


700 00 


690 49 


99 


12,900 00 


12,008 85 


691 1 


16,200 00 


15. 774 91 


425 


52,000 00 


35,449 09 


16, 550 S 


20,000 00 










277,263 29 







There is an unsettled bill against the Department on account of "col 
lecting statistics," which will reduce materially the balance of that ap 
propriation to be covered into the Treasury. 

The large balance remaining from the appropriation for postage i 
owing to the fact that no annual reports were published for distribi: 
tion last year; had the usual number been printed and distributed,] 
would have nearly or quite exhausted the excess. 

The appropriations made by Congress for the current year will, wit! 
rigid economy, be sufficient to meet the ordinary expenses of the Di 
partment. 

My estimates for appropriations for the fiscal year ending June 3( 
1876, are based upon the actual necessities of the Department to insur 
its progress and success. 

It affords me great satisfaction to say that the employes of* the D( 
partment have constantly exhibited an earnest, faithful, and industriou 
determination to carry out my views of what the work of the DepartmeB 
should be to produce the greatest benefit to the greatest number of oii 
people. 

Respectfully submitted by your obedient servant, 

FEEDK. WATTS, 

Commissioner. 

His excellency U. S. Grant, 

President 
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REPORT OF THE STATISTICIAN. 

Sir : My tenth annual report as Statistician of the Department of 
Agriciiltnre is respectfully submitted. The importance of statistical 
exposition in agriculture is conceded by all intelligent people who have 
given the slightest consideration to the subject ; it is a work more diflB- 
cult than similar labor illustrating other industries, inasmuch as it deals 
with capital associated by no ties of organization and with labor work- 
ing in isolation through an area continental in extent and antipodal in 
variety of production. In mining, hundreds may be delving in a single 
X>ocket of ore under the direction of a single master who is also sole 
owner. In manufacturing, a million of capital and a thousand pairs of 
arms work together under one controlling mind, and the precise results 
in production are necessarily recorded with utmost care. In commerce, 
the merchant prince whose monthly sales represent millions of money 
furnishes an illustration of the concentration of capital, the association 
of labor, and the tabulation of every record of results. The farming class 
illustrates the adage, " Every man for himself," and, perhaps still more * 
fully than in other industries,,the selfish appendage to that saw of the 
solitary, " The devil take the liindmost." The farmer who grows cucum- 
bers in Maine can have no practical partnership with him who cultivates 
cottpn in Alabama. The crab-apples of Minnesota and the oranges of 
Florida cannot be grown together. The inundated planter of Louisiana 
and the farmer of Colorado do not entertain the same lively views of the 
necessity of irrigation. The stock-grower of the plains and the grain- 
producer of Illinois cannot agree upon the assumed necessity of protect- 
ing cattle against the depredations of the vicious cereals! There is infi- 
nite variety in the soil to work with, the climate to labor in, the crops 
to be grown, the means to accomplish ends, and in all the circumstances 
of the farmer; and the possibility of association, for the regulation of 
supply and protection against combinations to depreciate prices, as well 
afi for mutual counsel and instruction, are reduced to a minimum by the 
isolation and distance which separates the scattered representatives of 
each of the thousand specialties in farming. 

Exact statements of production are probably impossible in nine cases 
out of ten ; indeed, books are not systematically kept by one farmer in 
a hundred. The United States census of agriculturaf production is 
founded upon estimates which are made from recollection of the crops 
of the previous year. The only advantage possessed by these over 
other estimates is that they individually cover smaller areas, and are 
made by persons most familiar with those areas ; the priiicipal disad- 
vantage, the fact that the ignorant, and those fearful that the truth 
may increase taxation, are represented in these estimates equally with 
the intelligent and reliable. 

What is then an essential prerequisite to accuracy and completeness 
of agricultural statistics f Manifestly, the education of all farmers as to 
the importance and individual economy of a precise and accurate knowl- 
edge of quantities grown, prices paid, rate of wages for labor, and other 
essential facts in every section of the country. The fountain-bea^ of 
this information is at the farm; and ignorance, indifference, or opposi- 
tion on the part of the farmer will vitiate the reliability and depreciate 
the value of all such information. 

The amount of ignorance and wrongheadedness prevailing oh thiB 
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subject is discouraging, although this is a period late in the nineteenth 
century. This country is far ahead of Europe in this resi)ect, where 
obstacles to the collection of agricultural statistics are still deliberately 
opposed; but there are hundreds of thousands of our farmers, recent 
injportations from the peasantry and tenantry of foreign lands, and 
many others of American parentage, who have not yet been emanci- 
pated from the bondage of their prejudices. 

Unfortunately, the United States marshal has been employed in 
gathering data for the national census, and the assessor, the precursor 
of taxation, has generally been charged with such duty in the annual 
censuses of the few States that pretend to collect agricultural statistics. 
It is impossible to obta'in the full truth in the face of this fear of taxation. 

An obstacle was recently revealed, which, it is hoped in the interest 
of progress and enlightened policy, exists in few localities. One of our 
county statistical corps, in a neighboring State, has been repeatedly 
denied the assistance of neighboring farmers in making up his returns, 
on the ground that they were members of a secret order of husbandry, 
which had its own system of statistics, and did- not wish the facts of 
production to be made known to the general public. Such narrowness 
is in positive opposition to the liberal. and progressive views of the 
. founders of the order, and proves the inability of such narrow-minded 
people to see clearly what is conducive to their own pecuniary interest 
as well as personal knowledge. It cannotbe believed that this obstacle 
is otherwise than exceptional. 

Were State laws for collecting annually these statistics wisely enacted 
and rigorously enforced, farmers would gradually acquire appreciation 
of the importance of statistics, and their experience would lead to more 
careful record and subsequent report. Such a system would furnish a 
most important adjunct to that of the Statistical Division of the Depart- 
ment of Agriculture. It is desirable, also, that all other agencies, 
organizations of specialists in production or manufacture, whether pro- 
ducers of grain, cotton, fruit, hops, flax, or other crops, should perfect 
their machinery for the collection of statistics, that all may be utilized, 
compared, digested, discrepancies accounted for, and all assimilated in a 
national record as nearly complete and accurate as all these sources of 
information, in addition to the extensive facilities of this office, can pos- 
sibly make it. 

There is no jealousy between the truly enlightened and unselfish la- 
borers in this important field. Mercenaries, whose effort in statistics is 
a part of their commercial capital, are not expected to tell the whole 
truth, or to tolerate those who do. All honest statisticians desire the 
fullest co-operation of all who can reflect a ray of light upon this sub- 
lect. They hail with pleasure any auxiliary organization that promises 
valuable results in any department of statistics. They desire, still 
further, the education of every individual producer as to the importance 
of accuracy in the presentation of primary facts, knowing that a sum- 
mary of multitudes of inaccuracies can, by no effort of genius or indus- 
try, be made to express absolute verity. The press of the country 
should enforce the importance of precise records of fact by producers, 
and accuracy and precision of statement, instead, as is too often the^ 
case, of encouraging looseness, and, in many instances, reckless inaccu- 
racy in the presentation of statistics. There must be more method, 
patience, and conscientiousness among the masses representing the pri- 
mary sources of statistical data, or tbe efforts of the ablest and most 
faithful compilers of statistics and organizers of systematic collection 

11 necessarily be impaired in efficiency. 
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As to a certain class of information, which can only be comparative 
and approximate rather than exact, sach as the condition of crops at 
any given period, there should be more enlightened views in the public 
mind. There never was a time when esti mates of the status of growing 
crops were unattempted, and it is certain that there never will be a 
day when they will be disregarded. We may say further that there 
never will exist such infallibility of judgment and such prescience of future 
contingencies that a statement of condition of any crop will inevitably 
prognosticate the exact return of the ultimate harvest. Such harvest 
does not even represent precisely the quantity actually matured, as 
there are iJways losses in handling, by decay from exposure, by insects 
and birds, or depredations by other forms of the animal creation ; and 
these losses are by no means equal, but run by extremes in different 
years. These facts should be understood, and thus much absurdity of 
criticism might be avoided by superficial and thoughtless writers. At 
the same time, the opposite extreme, more foolish still, that a sweeping 
statement of insignificant data is as good as accurate averaging of the 
eompletest and most systematic information, should be avoided. There 
may be a very accurate and thoroughly reliable estimate of the status 
of crops, which will prove a valuable indicator of the harvest, but not 
without such modification as the vital or destructive forces of nature 
may occasion before maturity and accidents of harvesting and garner- 
ing may cause afterward. In other words, the distinction should be 
sharply marked between condition of the plant in growth and quantity 
of garnered product — things having the relation of parent and offspring, 
but by no means identical. The cursory and indefinite reports of 
growing crops in newspapers, which leave a confused impression on the 
mind, and often a doubt whether increase or decrease may be expected, 
are usually examples of unsystematic and careless statement, which 
can be vastly improved upon. The newspaper crop-report is an indi- 
vidual expression, oftener than otherwise, of a villager rather than a 
farmer, in form as variable as the individuality of reporters, without 
reference to any standard of comparison, one with another, and without 
any certain means of exact interpretation. Thus, if one is indefinite in 
quantity and proportion, one hundred equally indefinite only make a 
chaotic aggregate. For example, from a long list of such reports, 
which cost heavily in "enterprise" and money, to calculate the acreage 
of a crop from its details of comparative area. "The number of acres is 
small f but the percentage of decrease may be 10, 30, or 50. ." There is 
a great deal of corn planted,'^ yet one must have a new " deal " before the 
winning card of ascertained acreage is secured. There has been " an 
increase in the number of acres ;" but no one can say whether it is large 
or small. " More than usual has been sown j" however much " more " 
may mean. "Farmers have put all in the ground they can possibly 
manage;" which is the record of each recurring year, though circum- 
stances greatly modify the mathematical import of " all." Some make 
exact comparisons ; one returns one-half more than last year, another 
one-third, another still a quarter, but rarely is the comparison more 
closely drawn ; it appears not to be worth while, if 33 per cent, shall 
seem a unit too low, to split the difference between that and 50 ; or, if 
the increase is evidently a few acres, it might be undignified to say less 
than a quarter, or at least 10 per cent. There are others who scorn to 
accept an increase less than the Dutchman's one per cent. ; so, if the 
area is not "thrice" the former figure, it certainly must be "double." 
If the present condition of a crop is sought, the information conveyed 
by these random reports is equally indefinite. We quote from models : 
2 A 
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" Farmers think they will have a good crop 5" " Splendid prospects for 
corn ;'' " Wheat on dry land will exceed the average, on clays will be 
short j'' " Eains are bringing corn along very fast.^ The reporter fails 
to indicate the amazing rate of speed at which the rains are leading the 
maize 5 and when he tells us that " the corn-crop will be heavy," we 
fail to see whether he expects it to weigh 70 pounds to the bushel, or 
yield 100 bushels to the acre. And if a full ^iverage is not expected, of 
course it is " half a crop," or, if unwonted nicety of comparison is at- 
tempted, three-fourths of a crop. The exaggerated and slip-shod ex- 
pressions of conversation are carelessly penciled, and the precious in- 
formation probably sent by telegraph. And this is enterprise and a 
model crop-report. This use of language, which has no common meas- 
ure of value, and may mean one thing to the writer and another to the 
reader, is not the only difficulty with these unsystematic reports. The 
ground covered by the report is equally indefinite 5 usually a township, 
often a county, sometimes a wide district is ambitiously included when 
any territory whatever is indicated. If a township, the increase stated 
at 50 per cent, may be correct, and yet the whole county have actually 
no increase, as has been tested in our recent experience. Then a third 
difficulty occurs in the different production of different counties, some 
of which produce a crop by millions of bushels, while others in the 
same State fail to yield as many hundreds of thousands. Thus, with 
no definite expression of acreage in the sei)arate reports, and these 
reports covering unknown areas of territory, or widely different in size, 
and differing quite as widely in amount of production, it is simply im- 
possible to calculate or formulate an expression of the average meaning 
of the sum of such reports. It is the sheerest guess-work to indicate 
from such data whether there is more or less than usual of a crop, unless 
the unanimity in one direction is almost absolute. The only thing to 
be done — the only thing that is done — is to read the- whole jumble of 
conflicting matter, and leap rashly to a conclusion which shall embody 
the general impression made upon the mind. It is a blind trust in intui- 
tion — often so blind as to overbear the result of mathematical demon- 
stration which establishes its unreliability. 

With a sublime faith in the superficial, and the blindest acceptance of 
the intuitive, a sort of system of interviewing the crops has been seriously 
proposed, in lieu of our present mode of obtaining information. A com- 
missioner is to pass to and fro, by rail, at the rate of thirty miles an 
hour, with occasional stops to wood and water 5 converse with the pas- 
sengers, obtain such glimpses of growing crops as might be revealed 
between railroad-cuts and through forest-undergrowths ; talk with such 
grangers as cultivate the socialities of railway-stations, and then fix an 
unalterable estimate of forthcoming production. Thus is statistical 
science made easy. 

The system of crop-reporting adopted by this Department re- 
quires all reporters to accept the same basis of comparison and to 
express their judgments in the form of percentages of such unit, thus 
rendering it possible to combine mathematically and give accurate 
expression to these judgments, the area and usual production covered 
by each entering duly into the calculation. If this work is correctly 
done, there can be no fallibility in the result except that which attaches 
to the separate constituent estimates of reporters. It is a plan which is 
practiced by the German government in current reports of growing 
crops, and the same essentially as that recommended by the interna- 
tional congress of agricultural statistics at Vienna. 

With reference to a census of essential facts of agricultural produc- 
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tion, it is earnestly hoped that an enlightened pablic opinion may be 
created that shall demand a more frequent national census, and also 
a similar annaal census in each State. A few States have made a 
good beginning, at trifling expense and with valuable results ; others 
making an effort have made failures from want of enlightened public 
opinion to enforce faithful persistency in officers, and from a lack of 
ability or disposition to report accurately on the part of the farmers 
themselves. Ohio has successfully taken the initiative ; Kansas, start- 
ing late, threatens to distance all her sisters in the race ; Massachu- 
setts has made full reports of the products of industry, but not an- 
nually; Minnesota has made a good beginning; Iowa has heretofore 
taken a comparatively fUll agricultural census biennially ; other States 
in the North have made beginnings ; and, in the South, Georgia de- 
serves great credit for vigor in pushing a system recently inaugurated. 
Will not the remaining States take steps for prompt and efficient work? 
A State official thus refers in a letter to the Statistician to one of the 
difficalties in the way of the present system : 

Indastrial statistics are obtained at the same time the property is assessed for the 
pnrpoee of taxation ; and it is almost impossible to disabuse the minds of producers 
that there is not some ulterior purpose of taxation in view ; and therefore they evade 
iotenogatories in regard to stock, crops, &c. There is a sprinkling of farmers all over 
the State who are opposed to the whole system of gathering and publishing to the 
world statistical matter in any form, and in some localities the opposition seems to be 
an organized one. The ground of this opposition is that the information furnished will 
be used by middlemen to the disadvantage of producers. They do not seem to appre- 
ciate that pork-packers, dealers in grain, and all others who stand between the pro- 
ducer and consumer, obtain full information of supply and demand through private 
sonrces, their own correspondents, upon which information their circulars are issued, 
prices baaed, and purchases made, ^or do they appreciate that, after the products of 
the country are gobbled and held for gambling, price-lists, based upon the same 
information and obtained through the same private sources, are fixed for the cou- 
gnmer. 

In connection with the subject of national collection of agricultural 
statistics, and particularly as to the necessity of obtaining the area in 
crops, the following extract from a previous statement is given : 

The means employed and lines of investigation undertaken in the countries of the 
globe which encourage systematic collection of agricultural statistics are of great 
▼uriety, and the degree of efficiency attained is equally various. Specific investiga- 
tions and independent research may be conducted irregularly by individuals. 
Societies often ao snccessful work within their own organization ; but general 
investigation, involving every portion of the territory of a country, can only command 
Buocess with the aid of the dignity and authority of government. The European gov- 
ernments are very generally committed to some system of obtaining the acreage culti- 
▼ated annually in the principal farm-crops, though not all of them. In this respect, 
they are in advance of our own, which has never included in census-laws a provision 
for this initial point in statistical inquiry. The a^icultnral census of Great Britain, 
irhich is annual, is almost confined to an enumeration of farm -animals and the estab- 
lishment of the area of each crop. The quantity becomes a matter of estimate. In 
this oonntry, we are left to guess the size of our fields and the rate of production, and 
only onoe in ten years do we venture to obtain a record of gross quantities. These 
qaantities, in the case of cereals, may, and often do, vary 200,000,000 bushels in a single 
year. The census of 1860 made the corn-crop of the previous year 838,000,000 bushels ; 
that of 1870 credited bnt 760,000,000 to the crop of 1869 ; whereupon short-sighted statis- 
ticians proclaim a great decline in the culture of maize. Such an assumption is utterly 
nnfoiuiaed. Not only is the aggregate quantity increasing, but the ratio to popula- 
tion — ^bnshelsjper capita — is certainnr not decreasing in any marked dcj^ree. The crop 
of the year 18u9 was considered a failure, when Ilhnois actually obtained 130,000,000 
bodiels, though expecting in the previous July fully 230,000,000. So, in wheat, the 
Apparent increase from 173,000,000 to 287,000,000 bushels is deceptive in a less de- 
gree, and partiaUy dne to the exceptionally-increased yield of 1669. The need is 
imperative for a census at least every fifth year, and an agricultural census, embracing 
area and quantity and number of farm-animals, should be taken yearly. Agitation 
should be continued till the people, and the Congress that does their bidding, shall be 
educated up to a realization of such necessity. 
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International statistics of agriculture.— The adoption of 
some uniform plan for the collection of agricultural statistics by the 
governments of the civilized world is an imperative requirement of the 
age. The differences in weights and measures, in kind and compara- 
tive quantity of production, and in many other prominent points, are 
sufficient hinderances to uniformity and promptness in these statistical 
exchanges. The tiBlegraph is destroying isolation, and education is 
overthrowing the barrier interposed by the confusion of tongues; and 
if there could be an agreement upon a few essential points, such as the 
area occupied in specific production, quantity and value of product, the 
numbers and value of the animals of the farm, and the current crop- 
prospects of each season in advance of maturity and harvest, great ad- 
vantage would result to the producers, exchangers, and consumers of 
the world. It would give steadiness to markets, protect labor against 
the destructive forays of speculation, and prove a benefit to all honest 
and legitimate industry. 

During the summer of 1873, at Vienna, Austria, there assembled the 
first international congress of agriculture and forestry, and a prelim- 
inary discussion of the (luestions presented led to decisions of which an 
abstract is here presented. 

I. In regard to the measures to be taken for the protection of birds 
useful to agriculture. 

The congress determined to petition the imperial and royal govern- 
ment of Austria to conclude treaties with other governments embracing 
the following points : 1. To prohibit the taking or destruction of insect- 
ivorous birds. 2. To designate an international commission of special- 
ists, who shall prepare a detailed list of such birds as should be pro- 
tected. 3. To prohibit the taking or killing of grain-feeding birds 
between March 1 and September 15. 4. To forbid the use of nets, 
snares, or bird-lime for the*capture of birds. 5. To prohibit the taking 
of eggs or young of birds, or the derangement of their nests, except in 
the case of injurious birds specified by the international commission. 
6. To prohibit the exposure for sale of any insectivorous bird, dead or 
alive. This prohibition applies to grain-feeding birds during the time 
in which it is unlawful to molest them, as well as to the nests and eggs 
of all birds not officially classed as injurious. 7. Special cases, in the 
interest of science, may be excepted from the operation of these rales. 

II. Belative to what sections of agricultural and forest statistics, and 
to what methods of abstract presentation of facts, is it desirable that an 
international agreement take place, so as to obtain results capable of 
comparison? 

The congress expresses the conviction that agricultural and forest ex- 
ploitation, as now developed, cannot give statistical data sufficiently 
exact for comparison upon its actual condition and progress in different 
countries. The efforts of international statistical administration hith- 
erto have been insufficient to meet this necessity, which can only be 
met by researches of specialists in the matter, and upon the basis of 
common agreement between governments. This agreement should fix 
the stand-point of investigation, and arrange a uniform programme, ex- 
posing clearly what should be the aim of the statistical abstracts and 
the meaning of the nomenclature adopted. The governments should be 
pledged to each other for the execution, as regularly as possible, of the 
programme, and for the intercommunication of the results obtained. 

For this reason, the congress prayed the Austrian government to take 
the initiative steps to secure such an agreement between governments, 
and to expedite the organization of a system of agricultural and forest 
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Statistics. It is recommended that a census be taken every ten jears in 
all countries at the same time that the census of population is taken ; that 
it should comprehend the greatest 'subdivision of administrative dis- 
tricts, and especially the segregation of the most important agricultural 
regions ; the area covered by agriculture and forest-culture in general ; 
the cultivation of the most important crops, and their medium yield, 
calculated upon the largest possible number of years ; the systems of 
culture in use : the superficies covered with different kinds of forest, 
and the mass of woods they contain j the aggregate of live stock, and 
the profit derived therefrom ; the approximate number of great agricul- 
tural exploitations ; the aggregate of rural population, &c., with a tab- 
ular summation of the whole. 

This movement should result in publications showing clear and pre- 
cise statements capable of comparison upon— ^ 

1. The market-prices of agricultural and forest products as well as the 
exchange to which they give rise. These statements should be as 
prompt as possible, and as often as once a week in times of special 
interest. 

2. The annual yield of crops in percentages of an average yield, for 
the earlier crops in September and for the later ones before the end of 
November. These should be given in absolute figures by districts, and 
in totality as soon as possible after the period of production. 

3. The prices of transportation by quantity and distance, by rail or 
other roads, or by water ; the wages of laborers ; interest on money ; 
voluntary or involuntary mutations of property ; the purchase-price and 
insurance of goods, &c. These statements should be made as far as 
possible from official data or other reliable information, and should be 
made annually. 

III. Question A. What points of agricultural experiment demand the 
organization of an international system of observations ? 

Among the many points of this* character, the following are specially 
recommended for international observation : 

a. Examination of the amount of ammonia and nitrous acid precipi- 
tated in rain, with indications, as precise as possible, of the place and 
time of such researches. This involves the question of nitrogen. 

&. Determination of the power of absorption of the soil by chemical 
and mechanical analyses, as well as the influence of fertilizers upon ab- 
sorption. 

c. Kesearches upon the scientific basis that should be given to agricul- 
tural hydrotechny, embracing gardens for hydrotechnic studies. 

d. Analyses of the principal grains and seeds of different countries 
selected fbom different localities, showing their nutritive and commercial 
value. 

e. Definition of the influence of nourishment and breed upon the quan- 
tity and quality of milk, and the capacity of animals for fattening. 

/• Management of the feed, seed, cocoons, and eggs of silk-worms. 

g. Essays upon the variation of plants from the same seed through 
the medium of different methods and conditions of culture^that is, of 
acclimation. 

To' accomplish the above-indicated labors, the governments are re- 
quested to complete the number of experimental stations and to furnish 
them with necessary means. The chiefs of experimental stations should 
assemble periodically with governmental delegates, to deliberate upon 
the works to be accomplished, the most eligible methods of procedure, 
and the publication of results. 

IIL Question B. What points of forest-experiment demand the or{ 
ization of an international system of observations? 
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The congress decides — 

1. Governments shonld by all means in their power introduce anci 
organize forest-experimentation. 

2. Chiefs of experimental stations shonld be specialists in this busi- 
ness, and, as far as possible, devote all their time and energy to their 
work ; satisfactory results being obtainable only by the accumulation^ 
Avithout delay, of a large mass of observations, to be utilized in a way 
corresponding to forest-exploitation. 

3. As soon as a system of forest-experiment is organized in any coun- 
try, it shonld be placed in communication with similar systems in other 
countries, in order to act together upon points of international interest, 
as well as to determine the proper methods of action. 

4. Questions demanding international observations relate to investiga- 
tions of the influence of forests upon climates, the amount of rain-fall, 
the formation of springs, inundations, &c. This class of inquiries should 
be prosecuted at once, as the solution of the question of forest-preserva- 
tion depends upon the information obtained on this subject. 

5. A permanent commission should "be constituted for deliberating 
upon measures suited to the development of forest-experimentation, 
with liberty to call in the aid of specialists. 

6. The aid of different countries is invoked. 

IV. What international measures seem necessary to remedy the ever- 
increasing devastation of forests? 

1. An international effort has become necessary, especially for the 
preservation of forests at the sources of great wat^r-courses, as their 
unlimited destruction brings about a fluctuation of water-levels very 
injurious to commerce and industry, filling the channels with sand, 
weakening the banks, overflowing the cultivated fields, and occasion- 
ing injuries affecting not only a single territory, but also other coun- 
tries. 

2. The preservation and management of forests, planted upon shift- 
ing sands, upon the summit and upon the declivities of mountains, upon 
the sea-shore, and other exposed places, is a matter of interest to all 
civilized nations ; wherefore general principles should be established and 
put in force in all countries, binding upon proprietors of forests, the 
preservation of which is demanded by agriculture. 

3. The preservation of forests being dependent upon good and sure 
management, especially in common forests, an international agreement 
is essential in order to make the researches, and to obtain communica- 
tions in regard to existing arrangements in different countries. 

4. The Austrian minister of agriculture is requested to confer with 
other governments in regard to the preparation of statistical reports, 
embracing the localities of the forests to be protected, their extent, 
character, &c. 

The congress finally concludes that an international agricultural and 
forest congress, composed of delegates of governments and of great 
agricultural and forest associations, be convoked for the examination of 
legislative measures, facilitating the international exchange of agricul- 
tural and forest products, of finely-bred animals, of agricultural machin- 
ery, of artificial fertilizers, &c. The congress should also deliberate 
upon such scientific questions as will stimulate the progress of these 
great industries. The delegates should, at each session of the congress, 
report upon the international trade in alimentary products. The presi- 
dent should place himself in communication with governments and 
great agricultural and forest associations, in order to rally the force of 
these great interests to the statistical work contemplated. 
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THE CROPS OF 1874. 

The winter of 1873-74 was more favorable to fall-sown cereals than 
any of its predecessors for several years, giving a promise (which was 
fulfilled) of a crop relatively large and of high quality. The product of 
wheat was probably the largest aggregate quantity ever obtained in a 
single year, the estimate being 309,102,700 bushels. The rate of yield 
per acre was lower than usual in the spring- wheat States. The increase 
in wheat-production has been due entirely to enlargement of the area. 

Corn in June was generally in fair condition, though a little late in 
the East ; injured in bottom-lauds ia the South ; and in some portions of 
the West by local droughts and the depredations of chinch-bugs. The 
season was cool on the upper Atlantic coast, and early frosts impaired 
the yield ; the product of the South Atlantic States was good, and that 
of the Gulf States somewhat reduced. The reduction in the West was 
heavy, and the aggregate production less by 82,000,000 of bushels than 
that of the crop of 1873. * 

The quantity of rye comes very near to last year's aggregate, with a 
slight reduction in the area. 

Conditions were unfavorable for a large crop of oats, the reduction 
from the previous figures being 30,000,000 bushels. The breadth sown 
was increased, but the apparent yield was reduced from 27.7 bushels 
I)er acre to 22 bushels. 

Cotton, on a reduction in breadth of 10 per cent., lost in production 
about the same percentage ; the local losses of condition by cold and in- 
undation in spring and drought in later summer being compensated by 
exemption from insect-injuries. 

Tobacco yielded less than half a crop; potatoes about the same 
quantity as in 1873 ; and hay about 4 per cent, less than the previous 
crop, with a rate of yield of 1.11 instead of 1.14 tons per acre. 

Table showing ike product of each principal crop of the aeueral States namedj the yield per 
acre, the total acreage, the average price in each State, and the value of each crop, for 1874. 
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Table bhowing the product of each principal cropy <fc~Continuod. 
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Table showing the product of each principal crop, if-c. — Con tinned. 



Fn>dii«ta« 



E3 

I 









d 



-I 

II 



"5 



IntliiD com _. « ^ ^ ^ ..,. . ..bdiibols 

Wlmt , rto.-- 

fiwv ,.-,...-p-- — *^.* — ^***-^ do,,. 

OHi -..- d0.., 

Buley «.......*. do-.- 

Boclcvrliest .,.,,.,« .p,.*^.,,,,. da...., 

PotaUK^ _,.--. ,.— .*. do.*. 

Tolw3co.........................p«iind» 



ie,G36,ooa 

3,350^000 

25. GUT, 000 

i37,0OO 

ft, 063,000 

0,033,000 
ID, SOOt 000 

SL ^tl, SOO 



3^9 

14. e 

ao.4 

1, 1» 
L16 



1, 134. 051 

l,4MO.»3S 

19,000 

101. 0T3 

109,737 

9,130 

t, 067, 845 



|0 78 
1 %l 

50" 
t 00 
?5 
79 
15 
IT 05 



in, ^ 060 
^. im 5«0 
^085,000 

U loa. 130 

437.000 

1, T5^ TOO 

7,3W, ITO 

1, S75^ 000 

4].iI93,395 



Total, 



.L, 



5,7SJi3.05e 



llT,T30.9ri 



ladfMioorii ..,. ............btuhalj 

WbMl ,,,„ --do,... 

JtjfQ »,., ,,.... .,— ........do... 

Oiti - ...-do..., 

Bufi^r do,.* 

BsQkwlkMt ......*.....- — . — ...-.do... 

BmUoo* — ...do... 

TobMOO poofid* 

H«y..... ...............tom 



a, 341^ noo 

581^,000 
10,600 

397,000 
1,700 
1,300 

Id^OOQ 



34,100 



19 
11 

11,3 
31 

70 



LIO 



ToIbI. 



fittAkvhiiit . 



loditQtoni ..biuheU 

T^b*«t ..do... 

Hje ...-....^^ -,,^..... ...i..-...do. ,. 

.,. do... 

do,., 

*., do... 

do.... 

^.^™ - ....poandj 

Maj — ,.,.. ....^.w,. totu 

Tdtol 

IndlWI OQTO , 

Wb«at 

By* ...... 



10,03ti,000 
5^209,000 

art. 000 

%, 434, 000 

10.000 

01,000 

881,000 

15,500,000 

104,300 



1^7.833 

&64 

18,»Q5 

101 

53 

9; 338 



70 

t 31 

75 

1 00 

m 

79 



31,000 



90 00 



9(S4,@a 



w.s 


439.300 


10.7 


4lt6.§SS 


IL, S 


S3.5&5 


lfi.5 


147, 515 


la 


555 


U2 


3,351 


50 


17,630 


010 


S7, 049 


1.35 


131. 440 



vmsiKLi. 



,,do._ 



ISmy.. 



...do... 

.pooDdi 



19,099,000 

5^073,000 

400,000 

4,587,000 

0.900 

40,000 

1. oca 000 

35, 000, 000 

1«0. 400 



Total. 



BOITQ CA&OUKA. 






Bby, 



.bn«bek 
,,.,do.... 
....do.... 
....do,.., 
....do-, 
.,.,do..-. 
.-.do,... 
. .ponad* 



gZ. 180,000 

S,S7S,000 

»34,000 

3,0831,000 

3^300 

19^500 

TOf^OOO 

e, 500, DOO 

104, a>o 



ToUl.. 



Br« 



Bul^ 



T»b*«oo. 



totrrn c4R0UHi.. 



.do... 
,do.... 

...do..-, 
...do..,. 
..do.... 
,..do.... 
.poiu»d«, 
-.,tona. 



10, ie>, DQO 

579,000 

4^000 

715,000 

£1,300 



78.000 
45,000 

39,400 



Tottl. 



SO 
T.g 
10.5 
1L5 

115 
08 
550 
1.05 



73 
I 3-J 

87 

55 
1 00 

7fl 
00.5 
17 03 



l,3ST,a83 



054, 100 

73^, 179 

43.l?01l 

39«,8fl9 

5^ 

2,^03 

15,70ti 

03.030 

1561, 470 



04 

1 17 
79 
M 

05 
70 
04 
12 

16 8B 



.1 a,3fl5,asa 



10.4 


as 

19.9 

10 

14.S 

75 
330 
1.25 



1,359,805 

^^750 

3P,«4 

%|8,993 

000 

1,345 

9,300 

Mv757 

83,1^0 



79 

J 3d 

93 

00 

09 

la 

14 ^ 



9.111,343 |. 



n 

0.3 

7 

11,5 
15 



TO 

450 

1 



091, 454 

01,005 

6,000 

0S» 174 

490 



too 

^400 

V10S,5^ 



1 00 
1 85 
1 55 

n 



97 
15 

as ^ 



1.9i8.TW 

770,980 

8,100 

900^440 

1.708 

900 

in.stfo 



<^0QO 



3, n5. 540 



7.3Sn,3IIO 

6,354.9^ 

*^,7T0 

1,338,790 

10.000 

S0,09i 

087,180 

1,567,300 

9,896,009 



30.464,119 



1^ n% 480 

0. 636, 940 

3G3,400 

% 170, &ao 

5, 935 
38,000 

4,W0.00O 
% m%, 839 



99, 4l5t 137 



IS, 913^ dm 
3lfi71.e4« 

Mrr,»so 

i03i7^ 

9; 500 

11,310 

4jN.3«0 

1,360,000 

L, 554, 184 



55,700,054 



10, 1 00,000 

1, 071, 150 

05^100 

050, 65i 

5,1M 



75 ■ 



12,571 



26 



REPORT OF THE COMMISSIONER OP AGKICULTUEE. 



Table showing the product of each principal crop, .^c— -CoDtiimed. 
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1.40 


3,338 

188 

44,886 


1 49 

S8.5 
10 98 


347.170 
81.795 
977.040 


Total 






1,686,493 




85.09S.S35 




' 
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TahU showing the product of each principal crop, <fc.— Continned. 




Products. 


i 


1 


3 

It 


1 


1 
1 


•n. 


ARKANSAS. 

bushels. 

ilo - 


9, 724. 000 

1, 177, 000 

39.000 

5T3,000 


12.6 
10.5 
12.7 
15 


771,746 

112,095 

3,071 

3:^200 


10 95 

1 58 

1 37 

75 


19,837,800 

1,789,040 

53,430 


do.... 


do.... 


429,750 


. do... 


It 


do.... 












do... 

pounds. 

tons. 


224,000 

708,000 

10,800 


525 
1.12 


5,209 
1,348 
9.643 


109 

15 

14 18 


844,160 
106.800 
153,496 


"■ 






i1 






941. 313 




13, 013, 876 




TEXXESSEE. 

bu.shels. 

do.... 

do.... 










■n. 


31, 953, 000 

11,121,000 

238.000 

3, 816, 000 

84,000 

76,000 

605,000 

5, 780, 000 

114,300 


16.8 

9 

10.5 
14 

20.4 
12 
.•iO 
600 

1.10 


1,901.964 

1,835.667 

33,667 

272,571 

4,117 

6,333 

12,100 

9,633 

103,909 


68 

1 06 

1 05 

57 

1 13 

74 

97 

10 

19 08 


81.738,040 

11.788,860 

849,900 


... 


do.... 

do.... 


8, 175, 180 

94,080 

56.840 

586.850 

578,000 

8,180,844 


tt . 


do.... 

do.... 

pounds 

tons . 









i1 






3,568,961 




39,437,334 




WEHT nRGIXlA. 

...bushels. 

. -. do... 




.. 






n. 


8.803,000 

3,268,000 

268.00tf 

1,684,000 

50,000 

62.000 

783.000 

1,690,000 

167.800 


26.5 
11.6 
13.1 
16.4 
18 

17.7 
76 
760 
.88 


332,189 

281,724 

20,458 

102,683 

2,778 

3,503 

10.289 

3,334 

190.683 


61 

1 00 

86 

53 

1 00 

81 

72 

14 

16 37 


5,369.830 
3,868.000 


do.... 

do.... 

do ... 


830,480 
893,580 
50,000 


t. 


do.... 

do... 


50,820 
563,040 


pounds 

tons. 


836,600 
8,746,880 








il 






946,530 




13,407,576 




KE.NTUCKY. 
- - - bn shels . 










D . 


48,514,000 

8,535,000 

1,095,000 

4,292.000 

357.000 

3,000 

955,000 

34, 500, 000 

353,400 


25 
10.6 
11 

14.4 
27 
15 
46 
640 
.94 


1,940,560 

804.845 

99.545 

298.055 

9,518 

800 

80,761 

53,906 

869,574 


55 
1 00 

98 

55 
1 18 

84 

99 

18.4 
18 88 


86,668,700 


do.... 


8,585,000 


do.... 

do.... 


1,007.400 
8,360,600 


t 


do.... 

do.... 


887:840 
8.580 




do.--. 


945,450 


pounds. 

t/inH. 


4.878,000 
4. 616, 948 














3,496,364 




48, 706, 450 




OHIO. 

bushels . 

do..-. 










n. 


88,482,000 

25,903.000 

393,000 

17, 317. 000 

1,183,000 

193,000 

5,500,000 

13,000,000 

1,655,600 


36 
15 

12.6 
80.5 
33 
13.5 
71 
720 
.90 


2,456,167 

1,732,867 

31,111 

844,732 

51,391 

15,360 

77,465 

18,055 

1,839,555 


58 

1 04 

81 

49 

1 10 

90 

86 

09 

17 88 


51,884,760 
87,038,780 


do.... 


317,580 


do.... 

.., do.-.. 


8,485,330 
1,300,800 


t . 


do.-.. 


178,800 


do.... 


4,730.000 


pounds. 

... _ - -- tons. 


1,170,000 
39,508,798 








1. 




1 7.066,703 




183,996,138 


Q 


MICHIGAN. 

hnnhf^ln 


12,689,000 

17. 341, 000 

828,000 

8,434,000 

463,000 

89(1.000 

7,601,000 


27 

14.2 

14.6 

27 

17.5 

15.5 

87 


469.963 

1.221.197 

15, 616 

312,370 
26,457 
19,226 
87,368 


65 

1 08 
81 
50 

1 15 
77. 
63 


8,847,850 


do.... 

do.... 

do.... 


18,788.880 

184,680 

4,817.000 


do.... 


538,450 


t 


• do.--. 


889,460 


..:'""":::::.:;:: do;::: 


4,788^630 




pounds. 

tons. 




... 


916.600 


1 


916,600 


15 60 


14,898,960 


1 






3,068,797 




51,837,310 
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Table showing the product of each principal crop, Jc— Cootmued. 



ProdnctA. 












h 

s 



Jit, 



3 



IntliKn com . 

Whf!m.i 

Rve.- 

0«ts „...-.- 

Biickwiieat . 
H»J .», 



.*..do..., 



...do. 
...do. 
...do^ 

..pMUldA 



74, 6-34, 000 

307, (MX) 

£39,000 

155,040 

a.O9lpO00 

12v0OO,C0O 

603.900 



11. s 
19 

14 

«0 
4G0 
1,13 



1, n2, 377 
27,379 
613,000 
SB. 105 
1U071 
34,350 

«6,oae 

711, 4L« 



10 51 

y4 

77 

41 

1 10 

13 92 



Total, 

ImUanGorD . 

Whe»t 

Kye 

Oftts _.._A,.- 
Barley 



TollAOOO., 

Hmj 



.buKhets 

,...do„- 
—do,.. 
,_,.do.., 
...do.-. 

.-.do,... 
,^poiind«. 



103, 579, 000 

30, vm, 000 
2,03e,oix) 

31,^24^000 
a, 05;^ 000 
130,000 
7,439,000 
7.000,000 
2,23^500 



18 

11.5 
IS. 4 
17.5 

n.a 

13 
55 

7gO 
1.20 



e, l:e5, 196 

7, 481, 055 

% 019, 304 

13^,20^ 

i,eia,5H 

119, 3Q!2 

10, 401 

135,336 

e, 974 

1,860,417 



]S6 
86 
71 
45 
97 
S3 
83 
10,5 
10 49 



Totd. 

Tndiui cortk . 
Who»t 

OnU... 

Barlejr ^...*. 

PoUtOM,... 

Toli^coo 



14, 1^, 471 



.buftbolfl 

...do... 

...,do--. 



...do..., 
-,-do,.., 
-.,do,_.. 

. . . . tOtli 



15, 492, 000 

li. 430, 000 

1,091,(100 

14, 335, OOQ 

1,151,000 

375, COO 

5.056,000 

a. 350,000 

1, 1«4, 5U0 



28.2 

ll.S 
13.3 

GO 
J5.5 

y? 

1,000 
1.10 



540,302 

1, G03, 130 

^030 

547.337 

57,550 

31, 193 

68.4riO 

3,250 

U058,e^ 



TaUl. 

IndUn com . 
Wheat...... 

Ityo ,. 

OaU 

3t*rl*y 

buckwheat - 
I'otcttoeis .... 
TobaocHi} „ ♦ . , 
Mty 



.lnuiheU 

...do..., 
...do. 



.-.do..., 
...do... 
...do... 

. .{>0UDd8 
....tOflft. 



7,548,009 

21,;$33,000 

145,000 

11, 135, 000 

954,000 

45, 000 

2,4*5,000 



31 

13.4 
18. £^ 
30 
2I.B 

70 



3, 992, 748 
243,434 

i,sn3Jf« 

7,«38 

371,167 

^9,431 

3,214 

3^314 



1.35 



605,778 



Total. 

Indiau com . 
"Wbeftt..,.., 

Kve... 

Chilli 

B*rl#y ,...,, 
BuckwhoAt . 
Fotatoefl .... 

Tobacco 

Eaj. ....... 



IQWA, 



.bMbeb 
...do... 

...do.-.. 

.-.do.... 

.-..do..., 
...do.... 
...do..., 
.-poifudii 
.....toiu. 



115,730,000 
33,906,000 

4m, 000 

19, 650, 000 

4, 735, 000 

107.000 

4,806,000 



ma 

11.6 

17.3 

30 

20 

13,3 



3, 69^501 

3,9^014 
2,923,103 
2Ji,ia8 
655,000 
236,250 
e,10fl 
76^280 



I, 747, SCO 



1.22 



1, 432, 131 



Total. 



9,33S,08B 



ludlui corn. 

Wheat 

Bye 

Oata .,. 

Barley 

Bnok wheat . 
PotatOfMi .... 

Tobacco 

Hay.. 



msfloum. 



.biub«b 
,..rto..- 
...do.... 
...do... 
...do— 
...do..-. 

.do... 



46^049,000 

15, ^i5, 000 

454.000 

13. 319, OQO 

22fi,000 

35^000 

2, 02a 000 

13,e8O,O00 

586,000 



16 

13.5 

14.7 

22 
18. S 
13 
40 
7« 
1.23 



Total. 



2,873,069 

1,139,629 

30,8*1 

003^409 

13,417 

1,923 

50,550 

13,237 

478, 780 

5,2t5,^l 



46 

1 00 

62 

49 

7,S 

10 07 



SI 
70 
59 
44 
1^3 
73 
49 



5 Ifl 



43 

65 
f^ 
33 
77 
73 
50 



6 47 



74 

83 
69 
47 
1 07 
69 
85 
11 
19 05 



PB, 0^. 240 

81, 931, 140 

305,600 

5,116,329 

592,909 

36, e«oo 

1. 6«3, 710 

1,1^ won 

11, 190, ^48 



80,103,088 

74, 804, 340 

25, Ml, 090 

1, 44&, 560 

14, 330, ea« 

1,990,440 
119, 6ao 

e, 173, 540 

735,000 

23, Hi, 925 



148,dl3, 105 



9,75ti,9«0 

15, 301, 680 

830.980 

61,594, liM 

1,151,000 

233,500 

2,918,440 

16a 750 

ll,73fi,5l5 



48,764,125 



S, 849, 460 

14,236^600 

8%,&M 

4,699,400 
791, 8M 

%8S0 

i«207,aai 



4, ITO, 730 



39,974,330 

49, 759, GOO 
^ 040, 200 

7,4ffT,O0t 
31 698, 931 

miio 

2,403,000 



11, 304, 384 



96,996,094 



34,070,260 

19, T69, 550 

313,200 

6,25«i,2«ft 

241, Bid 

17,250 

1,718,700 

1, S34, 600 

7,006,245 

64,0n,6li 
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Table showing the product of each principal crop, ^c. — CoDtlnaed. 



Product*. 


u 

1 


Ih 

r- 

•< 


a 

1 


l| 


i 

1 


Itirlljui eom... , ^.. 

Wbeat. , .*...... 

Kj» — 


..biulMilv. 

....do,.-, 
.-..do... 
,.-.do.,_. 


ia,0<l5,CNKl 
!>, 453, 000 

7,H7,O0O 
435,000 
120,000 

1, llf;,lXH> 
300,000 
530,000 


10.5 
13. 7 
14 

S4.5 
IS 
15 
124 
580 
1 


1,530.000 

90.000 

21, 1€7 

8,000 

4e.50O 

517 

530.000 


10 91 
€4 

53 
79 

1 50 

1 m 

10 


114,619,130 
7,9I^S0O 

3n3L09a 

4^13^910 
343L650 

180,000 
1,S49.990 

30,000 
^045,600 


Bo^kwIiAttt. 

PtttotMM ..>...... ... 

Tobacco -..., 


....do..,, 

....dd.,. 

_„.do.... 

...ponDdft. 


Totftl 


\...r.. 4. *..... 




3,i;s.oiB 




30 @43, 63i> 




._„do.... 
....do.... 

....do.... 
..pansda 

.._..tOD«. 










lodlaa com*....., **^,,-. 

WJie** ,.._-_..._... 

»y"- - * 

OMb 

Barley 


3,500,000 

3,«tl!?,000 

30; 000 

1, !M4, 000 

3^000 


10 

11. G 
17. n 
83.1 
34.4 


350.000 

311, 9«3 

1,8^ 

64, 150 

14,540 


73 
00 
74 
SO 

00 


2,553,000 

2,171,400 

1E3,G89 

973,000 

3051,300 


r^Utoea ,... .,.* 


e.333 


1 03 


383,250 


B*y .,.„...„.. 


180,500 


1.30 


150, 41T 


4 74 


655,570 


TotaS*. ..****. 






sftums 




7,l«v209 










lediui c<)nt, .^..*- .--- 


1, en, OEM 

S8, 330,000 

liS.OOO 

0,350,000 

11, o:ji, 000 
9;ed£l,000 


3&9 

IX a 

IS 
35.8 

23 


44,fl6& 

3,150,000 
2,555 

«k\mo 

551,550 
as; 400 


m 

1 ^3 

^9 

78 

1 90 

1 11 


l,5e<M0 
9S, 09di,2Da 


Ej«...... ; 

OmtM ....„ 

»Mi*y 

^tUotm 


....to.-. 

..-dg..-. 
.,..do.._. 

.-ponadfl. 


47, 380 
1, ffit5. 640 
a004,lpO 

34.000 
2,l«3,0elJ 


^J-' " " 


641,700 


140 


45iL35T 


15 00 


0,^3.253 


Tetal ...-- 






3,39^909 




52,018 903 




..tnmhelB, 
— .do.... 
...,do..,. 
....do..^ 
....do„_, 

do.... 












B4,000 

ierr^ooo 

4.300 

3,391.000 

371, 000 

751. 000 


19.5 

36.7 

at 5 

1^ 


3.0§« 
250,000 

m 

55,150 

n,4iil 

34 

0,100 


94 
68 
til 

55 

1 05 

51 


118,360 


WlMftt .,-. 

By* "".. 

CNit* 

»^fej *..*.............. 

Bwkrhcttt. 


3,315^000 

i.oo4,aso 
ao<,050 


PM«toe«............. _... 


....dc.. 


383,010 


TtAaow . . 


..pmiiula; 




B^— '-■ 


103,600 


1.40 


74,000 


11 50 


1,101,409 


ToUl^--.-, -....*..* 






412,035 




A, 119. 50^ 




..litiiliQla, 

do.... 

do . . 










IsdtftB eorn -., ,**... 

Wheat 

^'— 

Bockwheal . - ...... 


IS,50O 
3«0.000 


99 
10 


431 

ie,»i7 


150 
1 75 


lfl,750 

630,000 


—.do.... 
...,do.... 
....do... 


80.000 
45C,000 


33 
35 


W,000 


1 00 
1*5 


80,000 
50^500 


PoUtoe* „,.*. 


....do.,.. 

-.poimda. 

tOJl«. 


11^,000 


IftS 


1,714 


.00 


300,000 


H*J 


53^000 


1.35 


40,741 


90 00 


1,100,000 


Tvta] , *..*.., ..- 






63.110 




% 751, S30 




..tniAtieb 
...,do..,. 










THE tmBBJTOWKa. 


1,^,000 
B»355.0CO 


19 


45,000 


1 00 

1 9a 


I« 900, 000 


ITbHt ......... 


2,402,190 


1^...::.::.::.:. : -. 


do 




.„.da.... 


1,500,000 


30 
38 


50,666 

15,000 


75 


1.125,000 


BKi*r 

BlHlkwlHMl .X - 


-..-dfl.... 

„.-do 


407,400 


TVi^lMfw . .X.. ^ 1 


040,000 


HO 


7,gia 


1 19 


i tm 


T<ifearfNi . . . , 


. . TUkHfiila. 




MMtmw-,..^... ....^....XT - -- -Ifttl* 


150,000 


1.3S 


in. Ill 


13 50 


2 100 


.H^J....**....-^^..,.....ir-.-- - 






Tofcal .* 






334^876 




(f tm 
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Table showing Vie average cash-value per acre cf farm-produeUi for the year 1874. 



States. 


Com. 


Wheat. 


Bye. 


Oats. 


Barley. 


Buck- 
wheat 


Potatoes. 


Tobacca 


H»y- 


Maine 

New Hampshire... 

Vftrmnnt. 


927 80 
40 77 
39 71 
35 20 
28 67 
35 10 

27 90 

28 70 
25 23 
12 60 

14 96 

12 80 
11 81 
11 00 
10 21 

10 49 

11 44 

13 94 

15 50 

14 25 
11 97 

11 42 

16 16 
13 75 
20 68 

17 55 
X3 77 

10 08 
17 76 

15 81 

12 55 

11 84 
9 55 
730 

35 47 
28 67 
43 50 
28 00 


123 10 
24 80 
24 31 
21 02 


•21 06 

26 40 

17 49 

15 32 

19 72 

17 54 

12 97 

12 05 

12 87 

8 40 

10 00 

829 

782 

10 85 

10 57 


118 76 
24 44 

21 09 
24 25 

21 90 

22 68 
18 69 

13 50 

14 51 
10 92 

9 07 

6 21 
8 51 

10 46 
8 97 

12 12 

10 55 

14 79 

13 28 
22 85 

11 25 

7 98 

8 69 
792 

10 04 
13 50 

836 
7 87 

12 05 

13 20 

11 40 

10 34 

12 98 

11 55 
24 70 

15 41 
35 00 
22 50 


118 60 

26 52 

28 28 

22 74 

29 12 
25 96 
25 39 
21 60 

23 00 
16 80 
18 00 

11 40 

12 80 
f2 30 

27 11 


116 94 
12 40 

16 42 
10 80 

'"14*56' 
14 40 
12 41 

17 34 

18 00 
14 92 

9 45 
8 41 


166 42 
70 80 
62 35 
75 90 
77 90 

75 60 
59 85 
54 60 

66 36 

50 40 
39 00 
43 52 

51 75 

67 90 

76 30 


"J255"00* 
212 00 
406 00 

"'ioo'oo' 

84 50 

"'mio' 


1« TO 

13 '^S 


Massachnsetta.... 
Rhode Island 


S SO 


Connecticut 

New York 


25 74 

19 65 

20 15 
17 91 
14 41 
13 05 

9 12 
11 04 
11 65 
11 17 


IT €i3 


New Jersey 

Delaware 


19 7d 

as oo 


Maryland 


57 95 

66 00 
52 80 

67 50 
75 40 

145 20 
110 00 
126 00 


» CM 


Virginia 


Y7 79 


North CMt)lina.... 
South Carolina.... 
Georcria 


IS M 
S3 83 

24 56 


Florida ,.. 




Alabama 


15 14 

16 10 


13 65 
15 13 


11 50 




78 60 
65 52 
57 60 
104 30 
46 87 
48 50 
54 72 
45 54 

61 06 
54 81 
48 60 
45 65 
42 63 
34 30 
31 50 
34 00 
26 88 
33 99 

133 20 

62 73 
210 00 
121 00 


18 37 


Mississippi 

T.rtn{a4nnA 


2e96 






24 W 


7exas t^ - - 


16 87 
15 96 
9 54 
11 60 

10 60 
15 60 
15 33 

11 47 
9 89 
9 54 

10 36 
754 

11 20 
11 51 

6 96 
13 07 
13 26 
32 25 
19 38 


14 43 

17 40 
11 02 
11 26 
10 12 

10 20 

11 82 

11 16 
10 93 
10 37 
10 91 
10 83 
10 14 

9 i» 

12 95 

18 54 

15 25 


26 23 




168 75 

78 75 
60 00 

106 40 

79 36 
64 80 


15 89 


Arkansas 


15^1 


Tennessee 

West Virginia 

Kentnckv 


22 85 

18 00 

30 24 
25 30 
20 12 
22 66 
16 68 
20 00 
20 08 
15 40 

19 47 

14 22 

20 98 

15 60 
15 12 

31 25 
27 16 


8 88 
14 34 
12 60 
11 25 
11 93 

7 84 
11 44 

9 61 
10 22 

9 63 

8 97 
22 50 

**27'66* 
27 30 


20 99 
14 40 
17 13 


Ohio 


16 04 


"Nffohican 


15 60 


Indiana ........... 


43 24 
81 90 
75 00 


15 73 


Illinois 


12 59 


"Wisconsin ........ 


11 Od 


Minnesota 


6 88 




7 89 


Miflflonri 


83 60 
58 00 


14 82 


ICAnRAfl - 


3 86 


Nebraska 


5 69 


California ...... 




21 12 


OrecTon ........ 




16 10 


Nevada" 




27 00 


The Territories ; . . 




18 22 









Table showing the total average cash-value per acre of the principal crops of the farm for the 

year 1874. 



States. 



Maine 

New Hampshire 

Vermont 

Massachnsetts . . 
Khodo Island . . . 

Connecticnt 

New York 

New Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Virginia 

North Carolina. . 
South Carolina. . 

Georfda 

Florida 

Alabama 

Mississippi 

Louisiana 



> 2 






93 

40 

19 

62 

71 

43 

07 

07 

30 

27 

42 

43 

17 

34 

28 

78 

6rt 

19 i 

73 



States. 



Texas 

Arkansas 

Tennessee 

West Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Territories 



&§ 



> 
< 



ei4 8d 

12 76 

11 05 

14 16 

13 93 
17 54 
16 69 
13 Od 
10 54 

12 20 
10 34 
10 40 
12 27 

9 70 
7 73 

15 97 
15 02 
33 50 
23 14 
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imatif 8h<ncing the estimated quantitieSy naniber of acres, and aggregate valtfe of 
the principal crops of the farm in 1874. 



Prodact8. 


Nnmber of 
bushels, &c. 


Knmber of 
acres. 


Value. 




bushels.. 

do.... 

An 


850,148,500 
309, 102, 700 

14,090,900 
240,369,000 

32,552,500 

8, 016, 600 

105,981,000 


41,03e,918 
24,967.027 

1, 116, 716 
10,897,412 

1,580,626 
452,590 

1,310,041 


$550,043,060 
291,107,895 
12,870,411 
125,047,530 
29,983,769 
6, 477, 865 
71,823,330 


do.... 

do.... 

rin - 




do.... 

• 




1.561,161,200 


81.361,330 

281,602 
21, 769, 772 


1,087.353,900 




pounds.. 

^ tnnfl 




178,355,000 

24,133,900 

3,800,000 


23.368,765 
331, 420, 738 
256,215,000 


, halAR 
















• 




• 





f ihe average yield and cash-value per acre, and price per hushel, pound, or ton 
of farm-products for the year 1874. 





g. 


I 


I 






1 


|S 


s. 


8. 


h 


T-i 




Piodacts. 




1. 


|| 


^i 




&s 


&I 








1^ 


&'©•« 


§,« 




s 




§ 






ggi 


§ 




> 




> 










> 




< 


< 


< 






-^J 


< 


< 


...bash. 


20.7+ 


$0 64.7- 


113 40 


Buckwheat 


.bush. 


17.7 + 


$0 80.8+ 


114 31 


4 do.. 


12.34- 


94.1+ 


11 66 


Potatoes 


..do.. 


80.9 - 


67.7+ 


54 82 


....do.. 


13.4+ 


85.8+ 


11 52 


Tobacco 


...lbs. 


63a2 + 


13.1- 


88 94 


do.. 


22.0+ 


52.0+ 


11 47 


Hay 


.tons. 


1.11— 


13 73. 2+ 


15 92 


....do.. 


20.6- 


92.1+ 


18 96 


Cotton 


...lbs. 




14.5 





4 
9 
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CONDITION OP FAEM- ANIMALS. 

The XJiiited States include a territory so vast and climates so van- 
ous that each winter brings to farm-stock local vicissitades, ranging 
from one extreme to its opposite. While the winter of 1872-'73 was 
quite uniformly cold and dry east of the Bocky Mountains, an annsoal 
mildness pervaded the Pacific slope. That of 1873-74 was one of ex- 
traordinary length and severity west of the great mountains, caoslDg 
much mortality and great leanness of kine in all that region ; while in 
the more eastern portions of the country a^^ild winter was observed, 
especiidly exempt from injurious northers in Texas, so that animals 
there, unsheltered and unfed, not only escaped suffering, but improved 
in condition. In the Ohio and Mississippi Valleys, though the tem- 
perature was moderate, the season was disagreeably wet and change- 
able, and the feeding season was a long one, as winter set in with con- 
siderable severity in November. On the whole, the condition of stock 
in winter was one of average health and comfort, and higher than 
average if we except the losses of the Pacific coast. The average 
loss in mortality and depreciation of flesh and vitality, whether it 
be estimated at $50,000,000 or $75,000,000, is a fact that should astonish 
the political economist, and excite the indignation of societies for the 
prevention of cruelty to animals. Should the loss be but 830,000,000 
in! a favorable season, it would be a fact for especial congratulatioUi 
and stock-growers might felicitate themselves upon their unusual pro- 
vision for and care of their domestic animals. It is fair to say, however^ 
that by far the greater portion of this loss occurs in the cotton Stato&» 
in the great Texas and Missouri Biver plains, and beyond the SienuSf 
where great herds and flocks are left to themselves and to nature. For- 
tunately, as the country is filling with population and improving wit* 
settlement, the nomadic stock-grower is beginning to disappear, rollo'«^ 
ing closely upon the exit of the Indian and the buffalo, and with hii*^ 
will disappear the Texan steer and the mustang pony, and the wild aO^^ 
thriftless status of unfed and unsheltered herds and flocks. 

Our correspondents reported losses in many counties in Califorai 
ranging from 10 per cent, up to 33, amounting in some cases to ft V 
thousand cattle in a county, and in extreme cases to about ten tho^ 
sand. In Washington Territory the winter was more ^severe than ai^ 
previous season since 1861-'62, when 50 per cent, of the cattle in a di^ 
trict east of the Cascade Mountains perished. The weather was y&^ 
cold in Idaho, longer than usual, and as little food and no shelter w&i 
provided, " more severe on cattle than any winter since the Territo*^ 
was settled." In Colorado and Wyoming the winter was mild, and l>* 
little suffering or loss resulted. In parts of Kansas provision for tb 
sustenance and comfort of stock was made with entire exemption iroi 
loss ; in other districts the usual negligence prevailed. Early wint^ 
and short feed are reported in some places; and there, also, "map 
skeletons are scattered on the prairies." Much loss resulted in localiti* 
through neglect to store up hay, though grass " was abundant a»^ 
might have been had for the cutting." The Utah Basin experience 
greater severity than the region east of the Sierra Madre, and stoc 
wintered worse than usual. In New Mexico and Southern Arizona 
favorable season for stock has been generally reported. A health 
and thrifty condition of stock was the uniform report of New Englai* 
and the Middle States ; and in the Southern Atlantic States there vr^ 
much less suffering and mortality than usual, and a larger numl>^ 
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nstances of special care and nnaocastomed provision of feeding^ 

erial. In the States bordering upon the Ohio the principal draw- 

c was a wet and changeable season. 

he early part of the present winter fof 1874-'75) has been favorable 

ine condition of cattle, on acconnt oi general mild temperatare and 

mption from severe storms. Feeding did not become necessary as 

ly as nsnal, and the prospect is favorable for an abnndant snpply of 

ling material. 

•he influences affecting the condition of cattle apply measurably to 

ep, and similar reports are made of the wintering of our flocks. 

of the Bocky Mountains and north of Texas the value of fleeces 

;nred comparative protection to sheep, and in Texas flocks have, 

innately, done very well without it. Those remaining east of the 

Sippi are generally in the hands of owners who know the 

K)n;ance of care. Some large flocks sent across the Missouri have 

ered from neglect and exposure ; in Bourbon, Kansas, one of 400 

i 35 per cent., while flocks properly cared for wintered well. On 

Pacific coast they fared little better than the cattle. 

Diseases of Farm-Anhicals. — ^The sanitary condition of farm-stock 

acre favorable than usual, mainly because the vicissitudes of the 

have been less inimical to healthfulness. Gradually the influence 

; ter treatment on health is dawning upon the minds of the more 

vident owners, though such education is slow and dearly bought. 

veral instances where animals have been turned out too early to 
X for themselves, diseases have been reported in unusual prevalence. 
torses, — Leaving out of view the relapses from and effects of the 

)Otic-influenza, the record of horse-diseases in 1874 would be quite 
mportant. Diseases reported are of a milder type than usual. The 

[ties noted are mainly the results of neglect and improper treatment, 
ler in health or after symptoms of disease have been developed. Yet 
rhis respect there is a growing improvement. Men are discovering 
t the dictates of mercy coincide with those of an enlightened self- 
srest. Public sentiment is also awakening to a closer scrutiny of the 

men t of the useful animals, th us largely counteracting the temptations 
uioughtless cruelty, which have too often disgraced our civilization. 
3ie can be little doubt that a proper treatment of horses would 
iinish their liability to disease, and consequently depress the rate of 
rtality, thus effecting a great saving to the industrial interests of the 

;ne results of the epizootic influenza of two years ago had not 
irely disappeared last season. Permanent injury resulted in a cou- 
ple proportion of the numbers recovering. It will be remembered 
D&ere was a very small percentage of immediately fatal cases. In 
instances injurious results were for a long time visible; in others, 
relapses occurred ; in ill-treated and overworked horses, dis- 
)r the lungs, spine, and kidneys were perhaps more frequent than 
«, but the usual variety of equine diseases were reported in differ- 
sections of the country. 

}attte. — ^The Texas cattle-fever was more or less destructive in the 
^tes from Indiana to Kansas. In Fountain, Indiana, twenty deaths 
lowed the contact of natives with Texans. The southern part of 
mon, Illinois, was visited during the summer, and hundreds 
S occasioning great alarm in the community. A large percentage 
^cases was among " Missouri cattle," which had passed through the 
"■^t Louis stock-yards. Cattle known to be Texas cattle were not 
lied themselves. Several hundred deaths are reported in Macoupin, 
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Illinois. In Missouri several coanties report considerable fatality from 
the presence of Texas cattle,* Nodaway lost two hundred ; Caldwell, 
over one hundred in a few herds in the town of Kidder. Jasper, Pettis, 
Stone, Saint Glair, and Yerfton report numerous cases, as also Howard 
County, Kansas. Abortion has been quite common, especially in New 
York and New Jersey. Deaths from black-leg were reported from all 
points of the country. Pleuro-pneumonia was spreaid through the 
country contiguous to New York by the sale of distillery -fed cattle of 
that city and Brooklyn. 

Unnamed diseases were reported in different parts of the country. In 
Caledonia, Vermont, calves about four months old became stupid, re- 
fusing to eat, and died in convulsions in from twelve to sixteen hours. 
Many farmers lost half their calves. In Washington, Kansas, an affec- 
tion of the lungs, accompanied by weak eyes discharging matter, was 
somewhat troublesome. In Eedwood, Minnesota, many young cattle 
died of an unknown disease ; they were usually taken with stiflfneS8, 
loss of appetite; would lie down, never to rise again ; the hind parts 
became paralyzed; death supervened in from twenty -four to forty-eig^^ 
hours, sometimes accompanied with severe pains, and sometimes not; 
the blood then congested in dark blotches : the animals affected were 
mostly in good condition. In Nemaha, Kansas, in herds kept during 
the summer in close range and fed on prairie-hay, many cattle ap- 
parently in good condition previously were found dead without a-ny 
apparent disease. In Butler, Kansas, many Texas cows, heavy with calf i 
died suddenly of an unknown disease. In Eiley, Kansas, close herdiugi 
cruelty, and starvation have brought in disease for which no popala''^ 
name has been founds In Wasco, Oregon, during twenty years, there 
was a foot-disease, resulting in tlie entire loss of the hoof. It was not very 
prevalent, however, and disapi)eared with the return of spring. In Burl^^* 
North Carolina, about five per cent, died of a fever that has infested tX^^ 
county for ten years. In Wilkes, Georgia, a few cases of fever were sv^ o- 
cessfully treated with sulphur and sulphate of iron. In Clinton, Illinc>'i^ 
one hundred and twenty-five cattle died with high fever and acute pai ^ 
The maw, on dissection, appeared to be hard, dry, and about two-thir^-*: 
full of mud. The animals had fed upon the dry prairie, and had dru^^^*- 
of the muddy waters of its stagnant pools. The Territories presents 
remarkable exemption from disease ; not a county reports anything li"*=* 
a prevalent type. 

In Assumption, Louisiana, cattle became weak and emaciated, lum 
about the size of an eg[^ forming along the back. These, on being opene^ 
were found to be filled with wDrms precisely of the form and size ^ 
bot-worms in horses. In Putnam, Illinois, stock were affected with ^y"^ 
diseases ; no fatalities. In Washington, Kansas, cattle died so sadden ^ 
as to give suspicion of poisoning. A post-mortem examination show^^ ^ 
inflammation and gangrene of the stomach, and worms filling the inte^^ 
tinal canal. Some attributed this result to drinking stagnant water i ^ 
the holes of the dry prairie. A case of gross abuse and cruelty is r^^ 
portedin Ealls, Missouri. A large herd, principally the refuse of the Said^ 
Louis market, were grazed on the prairie, and herded at night in smsi/^ 
inclosures. At midsummer, when water was scarce and the animals 
had no supply except from filthy pools, a disease broke out, and one hun- 
dred died. In Miami, Kansas, small feeders met with considerable losses 
through neglect, exposure, and poor feeding. In Del Norte, California, 
• some calves died, it is supposed, of leeches in the liver. 

Hhaeji, — In New England, New Jersey, Delaware, Maryland, North 
Carolina, South Carolina, Florida, Alabama, Mississippi, West Virginia, 
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ohigan, Wisconsin, Minnesota, and Nebraska sheep-diseases have 
3n too inconsiderable to deserve mention. In the other States the 
pie complaint is of liver-rot, foot-rot, scab, and gmb in the head, 
various iK>rtions of the Middle, Southern, and Western States, 
) chronic grievance of *• worthless curs" is aggravated by in- 
cased ravages. In some connties 8heei)-hasbandry is entirely pros- 
:ed. Oar correspondent in Seneca, New York, puts the case strongly 
Li pathetically in describing the loss of choice Merinos by one of his 
iistaots. He says : ^< None but those who have spent long years and 
mej without stint, in bringing to perfection a thorough-bred flock, 
Q appreciate the loss and discouragement." 

Sunne. — ^The most unhealthy (if not most unwholesome) of farm-animals 

lot been exempt irom " cholera" and other ailments the past year. The 

3r ity among swine is annually the cause of loss of a considerable 

»ri 1 of the profits of their production, which would otherwise be 

The losses were heaviest in tbe Western and Southern States, as 

id especially where large numbers are kept together, and among 

i«»«^ led upon distillery slops. As usual, these are localities that have 

ed the loss of twenty to thirty per cent of the entire numbers. 
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THE TOBACCO-CEOP. 

Tobacco is a special crop, very irregular in its distribution and flac- 
tuating in extent of local breadth, and hence 8i)ecific investigation is 
necessary even to obtain comparative estimates of quantity. Though it 
is produced in all the States, there were only fourteen States in 1870 
(on census authority) that produced (each) as much as 1,000,000 pounds, 
while several counties in tobacco States yield each two, three, to five 
millions of pounds. Kentucky and Virginia are credited with more than 
half of the crop, the former State alone 40 per cent, of it. Only seven 
States separately exceeded 10,000,000 pounds — Kentucky, Virginia, Ten- 
nessee, Ohio, Maryland, Missouri, North Carolina, in order of precedence. 
Yet in point of fact the product was much greater than indicated by the 
census, the fear of taxation doubtless preventing a full return. As an 
instance of deficiency, the national census of Ohio makes a total of 
18,741,923 pounds. In 1869 the State assessors returned for the same 
year 38,953,206 pounds; and undoubtedly neither census obtained a 
return of the entire production. These seven States produced about 
85 per cent, of the tobacco grown. 

Few people apparently realize the small area actually occupied by the 
crop. Allowing 100,000,000 pounds increase over the 262,736,341 
pounds rex>orted by the census, twenty townships of land yielding 800 
pounds per acre will suffice. This is the size of a medium county. This 
fact aftbrds an explanation of the necessity of care in preventing great 
fluctuations in the breadth of production, and shows how easy it would 
be to glut the market and ruin prices. 

An inquiry in the early part of 1874 was directed to our correspond- 
ents in counties producing not less than 100,000 pounds, for an actual 
census or careful estimate of the quantity harvested in 1873, the aver- 
age price, the number of acres cultivated, and the quality of the crop. 
li^turns were received from a large proportion of them. One county in 
New Hampshire, Cheshire, in 1870 returned 97 per cent, of all the 
tobacco reported for the State. Its estimate for 1873 was 200,000 
pounds, instead of 151,189 pounds in 1870. It is on the Oonnecticut 
Biver, adjoining Franklin County, in Massachusetts. Three counties in 
Massachusetts, on the Connecticut, retarned in 1870 all but 23,610 
pounds of the 7,812,885 pounds made in the State. 

Connecticut grows some tobacco in every county, though Hartford is 
credited in 1870 with 5,830,209 pounds of the 8,328,798 pounds reported. 
Hartford in 1873 produced 6,000,000 pounds, grown on 3,239 acres, worth 
24 cents per pound, of a *' fair quality,but not equal to the best on account 
of extreme drought at planting time." Onondaga, Chemung, and Steu- 
ben, in New York, are the only counties reporting 100,000 pounds in 
1870, when the aggregate was 1,884,048 pounds of the 2,349,798 pounds 
in the State. The estimate for the three in 1873 was 2,324,730 pounds, 
grown upon 2,387 acres. The crop is grown in Steuben " along the val- 
ley of the Conhocton Eiver, and is not so perfect in the leaf as the Oon- 
necticut." Three counties in Pennsylvania, Lancaster, York, and Bucks, 
produce nearly all the tobacco grown. An immense increase was made 
in Lancaster, from 2,792,584 pounds in 1870 to 13,683,600 pounds in 1873 
Nine-tenths of the tobacco raised in Backs County is grown in the im- 
mediate vicinity of the old William Penn mansion, in Falls Township, 
taking the place of wheat. 

Coming to the great tobacco States, those of the central belt, we find 
that Virginia, which twenty-five years ago, and even in 1860, took the 
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lead in prodaction, has given place to Kentucky, which is credited by 
the last census with 105,000,000 ponnds, and doabtless actually pro- 
duced 140,000,000 in the census year. Three Atlantic States, with four 
Western, at one time monopolized the production — how fully may be 
seen by the following table : 



Stltl99. 



leri^. 



1374. 



TiTgiuiA 

Kencncky ,_^,_^ .. 

XortliGftroUDft.-. 

r*blo..-„ 

MUoouil .-, 

Totml , — ,- 
Graud totfil 



10, 454, 440 



Poundi. 
133, wn, 757 
l&A, lOa, 433 
3*^93U27T 

as, 086, 196 



3T,0ea,364 
10,5, 305. B«9 
tl, 465. 4 Si 
IS, -Jtifi. 33E> 
H,ta0,037 
18, 711, B73 
1^ 320, 4m 



35,000,0fl(» 

3<.50aOUU 

5,7eOrOQi) 

ie.5oo,©oa 
§.5oaooi» 

13,860,000 



ig:i, 413, ffii 

(3.338,764 



3:hi, e*, ?50 

il,3^Cl1 



aai, 8M, 5«7 

4(),S7&,rJ4 



137, Mfl, 000 
51. 215, OUf> 



19l»,75^ti55 



431, ttQ9, 461 



^1^735,341 



1T», 355,000 



This table shows a large increase from 1850 to 1860, if the census re- 
turns for 1849 and 1859 are equal in degree of completeness. A super- 
ficial observer might assume that decrease in production was heavy 
in 1869 were it not known that a much larger amount tiian is reported 
was handled in the fiscal year ending June 30, 1870. The census re- 
turns are 262,735,341 pounds ; the exports were 185,748,881 pounds of 
leaf-tobacco, and manufactured to the value of $1,582,995. The total 
production could not have fallen short of 360,000,000 pounds. It 
has been larger since, especially in 1873. The crop of 1874 is really a 
very small one, as represented in the estimates for that year. 

None of the cotton States produce much tobacco. One county in 
Florida, Gadsden, has long been celebrated for the production of Cuba 
tobaccOi which always commands a high price. A correspondent says 
of it: 

The Gadsden " wrapper-leaf' was always in high repute, and extensively used in 
the manafactnre of cigars, being in size, fineness, and texture fully equal to the best 
Cuba, and far superior to the Connecticut seed-leaf. Where the variety known as the 
Cnba-fiUer has ueen tried, it has succeeded finely in this county. We need but the 
capital to manufacture our tobacco into cigars (thus affording us a home-market for 
the raw material) to make the cultivation of it the most profitable crop that is grown. 
It is a singular fact, but nevertheless true, that of all the counties of the State, many 
of them abounding in the very finest soil, Gadsden is th^ only one that has succeeded 
in making the Cuba tobacco a staple market-crop. Prior to 1860 it rivaled in net re- 
tarns the great staple, cotton. Wnether this success is attributable to any peculiarity 
in the elements of the soil I am not able to determine, but this fact is worthy of note, 
that, except immediately on the banks of the Apalachicola River, which forms the 
Tvestem boundary of the county, there is an entire absence of the rotten limestone which 
so largely pervades the other sections of the State. In 1872 a citizen of this county 
clearm one acre of good pine-land, and after breaking it up and applying $S worth of 
commercial fertilizers in the hills, planted it in Cuba tobacco. The crop was sent to 
Sew York, and the net returns of sale amounted to ^20.90. In 1873 he added another 
acre, making two acres, and planted it again in tobacco. The crop of two acres was 
sold in New York, and netted $760. The two acres in tobacco did not interfere with 
the making of an abundant supply of provisions and the usual amount of cotton for 
market. 

THE SMALL CROP OF 1874. 

The crop of 1874 is so exceptionally small and poor, from seeding to 
curing, unpromising and disappointing, that a record of results is 
deemed desirable. In nearly all of the tobacco districts the destruction 
of the seed-beds by insects and the drought which dried out the plants 
before setting or burned them afterward, caused the reduction of the re- 
I>orted area in July more than half. One county in Kentucky,' (Adair ' 
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which grew 2,500 acres in 1873, had scarcely 25 acres planted on the 
25th of last June. Low prices also discourapfed planting in some sec- 
tions. The average condition of the crop in Kentucky was 42 jyer cent. 
in July) 31 in August, 31 in September, 44 in October, and the indicated 
product in November was 40 per cent. In Virginia the monthly reports 
of condition were respectively, 79, 72, 55, and 65, and the product in 
IN'ovember averaged 58 per cent. In November our summary said: 
*' The reduced yield of tobacco was suflSciently foreshadowed in our 
previous monthly reports ; all the large tobacco States show results in- 
dicating a disastrous year to the tobacco interest ; ^ and a special re- 
port, from a careful census of the principal counties, was i>romised, 
which is herein presented. It will include the quantity grown, the 
acreage, the price and total value, the quality, kinds, and uses, mode 
of culture and curing, and other information. 

In 1870 there were 211 counties in the United States producing 
more than 100,000 pounds each j all others contributed but 12,000,000 
pounds, or little more than 5 per cent, of the crop. Of these 211, there 
are 154, representing in the census 71 per cent, of the total production, 
that appear in our present exhibit. These counties made a total of 
186,276,720 pounds in 1869, and now return 99,805,602 pounds. In the 
census year 49 counties in Kentucky, which now report 19,306,835, pro- 
duced 84,593,456 pounds. In 26 counties of Virginia the decline is from 
25,000,000 to 19,000,000, while the same counties last year yielded 
33,000,000. In Ohio 10 counties gave little more than half the census 
record, which was very incomplete. The estimate for Montgomery 
County is 2,500,000 pounds ; less than a third of its usual product. Seven 
counties in Maryland, that produced four-fifths of the crop of 1869, yielded 
three-fourths as much as in that year, and about six-tenths as muchi as 
last year. In Tennessee the business has been nearly abandoned, 9 
counties declining in production from ten millions in 1873 to one and a 
half in 1874. The decline has been small in most of the Oonnecticut 
Valley counties ; in Hartford County the estimate was six millions in 
1873, and six and a half in 1874. The reduction is large in Onondaga, 
New York, and Lancaster, Pennsylvania. The summary, by States, of 
the present returns is as follows : 
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The details of the above statement, by counties, are as follows : 
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QUALITY. 

^ j^^Ty weather cured the crop of the northern portion of the Oonnecticat 
,f ^^^r in the field, and left it brittle. In the Hartford district there is loss 
Quality from droaght. Part of the crop^of Hampden, Massachusetti 
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is of extra quality, especially where it was matured early and was ware- 
housed in good order. In the New Haven district quality is fine, but 
color various ; if this uneveimess of color is lost in the sweating pro- 
cess, it will be the best crop raised since 1871. In Tolland there* was wet 
weather during the culture, and very dry weather during curing, which 
proved unfavorable to the best quality. Quality is not superior in Onon- 
daga County, New York, in consequence of wet and cold weather; it is 
only medium in Steuben, dry weather affecting the leaves somewhat, 
many of which are injured by worm-punctures. In Pennsylvania the 
crop is inferior to that of 1873; in Lancaster it grew slowly, and encoun- 
tered heavy rains when nearly ripe ; in Bucks dry weather prevented 
the maturing of fine leaves, and caused them to dry too rapidly, and 
contract when housed. 

The quality of the Maryland crop is nearly everywhere reported lower 
than in recent years. In Prince George's it is deemed better than last 
year, on account of being handled at the proper time, and from favorable 
curing- weather. It was late in growth and of a dark color in Saint Mary^s. 
Only 60 per cent, is of average quality in Montgomery, from injury by 
the fly, and the drought of June and July. In Howard there is much 
immature frosted tobacco. It is thick-leaved, small, and dark-colored in 
Frederick. Lateness of growth and early frosts were injurious in almost 
every portion of the State. Similar causes affected a portion of the Vir- 
ginia crop ; that planted before the 1st of June generally was very good*; . 
that planted later suffered from drought, and was cut when immature to 
avoid frost. While a majority of the counties return inferior quality, 
many others with a smaller area to cure or a more southern location 
claim a superior crop, as Floyd, Fluvanna, Henry, Patrick, Powhatan, 
and others. Counties in Korth Carolina, with few exceptions, have crops 
of more than average quality. The fly worked among the young plants 
to some extent, and drought, a severe storm in September, and frost, 
wrought further injury. 

Quality is rather below average in Tennessee, owing to a wet spring, 
drought, and early cutting to escape frost. In Eobertson about half is 
good ; a fourth was cut before it was ripe, and the remaining fourth was 
frosted in the field. In Mercer, West Virginia, superiority in quality 
^as obtained by favorable weather for maturing. and curing. The crop 
was good in Fayette, and fair in Kanawha, but very poor in Cabell, firom 
early drought. The quality is generally inferior in Kentucky, from the 
destruction of young plants by the fly, injury from drought, causing 
imperfect growth and late maturing ; so that much was either cut im- 
mature or frosted in the field. In some places the early planted was good ; 
in Clinton, one-fourth good, one-fourth medium, and one-half poor. 
Among the exceptions are Hardin and Meade, above average in color, 
but light in weight; Hickman, very good ; Larue and Clinton, early 
planted, above average ; Graves, good ; Pendleton, good fiber, well col- 
ored ; Owen, above average ; Simpson, fine ; Todd and Trigg, one-half 
excellent, the remainder frosted. 

Counties in Ohio return comparatively poor quality. Montgomery had 
one of the poorest crops ever raised. A small insect destroyed a larg^ 
portion of the plants in Vinton. Fifty per cent deterioration is returned 
from Monroe. Late planting and subsequent drought were prominent 
causes of poor quality. In Washington the crop is claimed to be good. 
In Indiana and Illinois the quality is quite uniformly good ; it was in 
some counties more carefully cultivated and handled than usual. Drought 
injured the Wisconsin crop. Most of the Missouri counties make favor- 
able rejwrt of quality, many indicating an improvement over last year, 
and some admitting injury from drought. 
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VARIETIES AKD USES. 

Few, if any, plants are so modified by peculiarities of tlie soil on which 
it is grown, and by circumstances of fertilization and culture, as tobacco. 
Whether the crop is worth in market five cents or fifty per pound depends 
more upon these points than upon the variety ^n^wn. And yet there are 
many varieties, showing the most marked points of difference. Fashion, 
as to color and other points, contributes to widen the range of prices. 

The Oonnecticut seed-lear, used for wrappers for Havana fillers, and 
lower grades of fillers, or binders to cheap cigars known as seed-cigars, 
is cultivated almost exclusively in New England, t. e., the Connecticut 
Valley, from Cheshire County, in New Hampshire, to the sea. The Hou- 
aatonic Valley, in Connecticut, has recently made this crop somewhat 
prominent; and, by a superior system or warehouse classification, it 
realizes returns almost equal to those secured on the Connecticut. In 
the town of Westfield, in Hampden, Massachusetts, the Havana seed is 
grown, said to be a cross of the Connecticut with Havana ; a plant of 
firm leaf, better flavor, and greater value for wrappers of fine cigars than 
the broad-leaved common variety. In the vicinity of Hartford are varie- 
ties bearing the names, Connecticut seed-leaf, broad seed-leaf, Belknap, 
Puritan, and Ohio broad-leaf. 

The Connecticut seed-leaf is the kind grown in New York, almost ex- 
clusively in Onondaga, Chemung, and Steuben. The best quality is 
used for cigar- wrappers; and the coarser and imperfect stock is manu- 
factured into smoking or chewing, and some of the refuse is ground into 
snuffs. A cross from Havana seed is mainly grown in Bucks County, 
Pennsylvania, much resembling imported Cuba tobacco. 

The Maryland tobacco is of two principal varieties, the broad-leaf and 
the narrow-leaf. The former commands a higher price ; the latter yields 
a larger quantity. Much of it is exported ; a large order is usually 
filled for the French government. It sells at a moderate price, has no 
l>ecaliar value for wrappers, and is used for cigar-fillings, ordinary snufi's, 
twist and plug chewing, and for manufactured smoking-brands. In 
Montgomery County a kind known as Bay tobacco is grown. The Big 
Pryor variety is deemed the best in Botetourt County, Virginia j the 
Blue Pryor is popular in Amelia. The White-stem, a dark-colored ship- 
ping-tobacco, is quite extensively grown in strong, heavy lands, finding 
a good market in England. The Cumberland correspondent claims that 
as the banner county for shipping and stemming tobacco. A fine grade 
of tobacco is made from Orinoco seed. The Frederick, a vigorous grower, 
is cored to a dark ^< nutmeg color," and is principally shipped to Europe. 
The crop of Montgomery has a large leaf which cures bright, and is use- 
ful for wrappers, with careful assorting. The red lands generally pro- 
dace too coarse and strong a quality for cigars or fine chewing-brands, 
but suitable for shipping. Several kinds are grown in Henry, but grow- 
ers aim to produce a bright, yellow leaf, suitable for plug chewing-tobacco. 
The new lands, and old fields on which fertilizers are used, yield a light 
yellow, manufacturing grade. 

The soil of several counties in ]S"orth Carolina, near the Virginia line, 
is peculiarly adapted to the production of light-colored and high-priced 
wrappers. Person, Caswell, and Granville claim to '^ surpass any other 
portion of the United States in adaptation to the growth of the first and 
most remunerative grades of tobacco." The average price of the last 
crop in Person County is placed at 30 cents, of the Gooch, White-stem, 
Yellow Pryor, Big Orinoco, and Little Orinoco varieties. The first is 
. distinguished by fine texture and small fiber, and is successfully grown 
4 A 
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on light, sandy soil, almost valueless for grain or grass, and brings from 
40 cents to $2 per pound for wrappers. The White-stem is second in 
quality, Yellow Pryor third, and Big Orinoco fourth. The resi>ectiye 
area of each in cultivation widens in the order named, except that the 
Fryer's liability to injure from frost is driving it from the fidd. All 
these are usually coal-cured and used for wrappers. The Little Orinoco 
is coarsegrained, grown on rich soils for weight rather than quality, not 
adapted to yellowing, and air-cured or dried with wood-fires, is used for 
fillers, and sells at 15 to 25 cents. It is reddish brown in color; some- 
times nearly black. In Caswell the broad-leaf Orinoco is most culti- 
vated, though some prefer the Yellow Pryor variety, less in weight and 
richness, but of finer texture. Light lemon-color commands the high- 
est price. The White-stem and Orinoco are mainly cultivated in 
Stokes. 

Gadsden County, Florida, has produced for forty years a variety 
grown from seed obtained in Cuba, having a small, narrow le^f, i^nd pos- 
sessing to a remarkable degree the peculiar aroma and delicate fragrance 
so highly prized in the Havana cigar. Since the advent of German 
buyers an article was introduced which produces the " Florida wrapper," 
and is now the main growth. Its leaves are sometimes three feet in 
length and twenty inches iu breadth, of a fine silky texture, admirably 
adapted to use as wrappers, the coarser leaves being used very accept- 
ably as fillers. Another variety, medium in size, introduced since the 
war, highly aromatic, even somewhat pungent, makes a strong cigar. 

There are different varieties in Tennessee, as the White Stem, Big 
Stem, Big and Little Frederick, Blue and Yellow Pryor, Orinoco, yet when 
grown several years they appear to assimilate in quality and appear- 
ance. Much of it is cured a red or mahogany color and finds a large 
sale in European markets. 

Kentucky, the tobacco-field of America, has many varieties. That 
grown in Christian, Trigg, Todd, Logan, and in Stewart, Montgomery, 
and Eobertson, in Tennessee — known to the trade as the Clarksville dis- 
trict, though Hopkinsville is now a rival point for the traffic — has a 
heavy body and is well adapted to the export trade 5 it is largely used 
in Germany, Austria, and the north of Europe, though a portion is sent 
to Mexico and the coast of Africa. It has no competition in the West, 
and is only approxinjated on the manured lands of Virginia. The soil 
on which it is grown is limestone, with a deep-red clay subsoil. Its 
peculiar mode of curing contributes largely to its recognized character- 
istics. It is cured in close barns in the course of two or thyee days' 
heavy firin g, which gives greater body than the air-cure. The White Bur- 
ley is a favorite in many counties, among which are Bracken, Fleming, 
Pendleton, Grant, Shelby, Trimble, Kenton, and others. This is cured 
of a bright-yellow color, and is used for cutting into "fine-cut,'^ and 
sometimes for wrappers. Old land, well manured and cultivated, will 
yield a heavy shipping-tobacco from almost any variety ; and a red or 
black oak soil will make a bright wrapper from the same varieties. 
Fleming County is working exclusively for the cutting-trade. G^ood 
chewing grades are made from the Yellow Pryor and the Long Green in 
Hardin 5 and the Pryor is also the favorite variety in Hart, in Muhlen- 
burgh, and in Adair. The Little Frederick is most grown in Clinton. 
The one sucker variety, producing only one sucker to the leaf, is favor- 
ably regarded in Adair, Clinton, Hart, and other counties. Cumberland 
produced good shipping-leaf; Hickman grows shipping-grades used 
largely in plug-tobacco ; that of Hopkins is manufacturing and ship- 
ping, and about one-fourth of the crop is made into strips ; and ship- 
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ping-leaf is prominent in Logan, sought by English and French buyers, 
for wrapping and manufacturing purposes. There are many other names 
of assumed varieties, but the above are among the best known. 

The leading variety in Montgomery, Ohio, the Baltimore Cuba, is 
from seed sent out by this Department. It has a long and broad leaf, 
and when properly cured makes good wrappers. ^^ This seed has been 
worth millions to the county,'' says our correspondent. The white 
tobacco, grown in Adams County, is used for wrappers and fine-cut. 
The Monroe crop is similar to the Maryland tobacco, and goes to Europe 
for smoking-tobacco. It is used to some extent in the manufacture of 
cigars. The Connecticut seed-leaf and the Kentucky are the best varie- 
ties in Vinton. In Spencer, Indiana, the Pryor is grown for fillers and 
black wrappers, and the White Stem and Twist-bud are shipping-leaf sorts. 
The White Burley and Yellow Prior are favorite varieties in Edmunds, Illi- 
nois; in Johnson, three kinds are grown, the Pryor, the Big Shoe-string, 
and Big White Stem, the two latter yielding most; that grown in Southern 
Illinois is mainly used for fillers and wrappers and in the cutting-trade. 
The Crown-leaf, in Bock County, Wisconsin, is exported, though choice 
lots are taken at home for wrappers and binders for cigars. The Yellow 
Pryor appears to be largely grown in Missouri for the shipping-trade. 
The Little Frederick, Twist-bud, Long Green, and Fine Small are other 
desirable varieties, the latter liked by many experienced and careful 
growers. That grown in Boone County for exportation ranks high as a 
chewing-tobacco. 

ROTATION. 

A sort of irregular rotation is to some extent practiced in the Con- 
necticut Valley. In the vicinity of Hartford it is customary to take oft 
from one to three crops of tobacco, then a hay or grain crop, followed by 
grass for several years. Lower down the valley rotation is observed to 
some extent, and the general testimony accords therefor better returns. 
Our Hampden (Massachusetts) authority deems the quality better if 
repeated crops are taken. 

In the Onondaga (New York) district a clover sod, with a good spring 
growth, and fifty to sixty loads of manure per acre, all well turned under 
and reduced to a fine tilth, is the favorite soil for tobacco-planting. Wheat 
is the next crop. Sometimes crops of tobacco are repeated, with eighty to 
one hundred loads of manure per acre, but more than two or three crops 
are indicative of bad farming. In Steuben the preferred order is clover, 
com, tobacco. In Lancaster, which county produces a large proportion 
of the crop of Pennsylvania, tobacco is preceded by corn and followed 
by wheat. The rotation in York is similar. Quite uniform Maryland 
practice is to follow tobacco with wheat. In Calvert County it is grown 
every third year, the crops being clover, tobacco, wheat. It is preferred 
in Charles to have it follow corn rather than " a fresh fallow." New land 
in Frederick, after a crop of tobacco, is sown to wheat, then grass. Three 
crops are sometimes taken from new land in Montgomery, but further 
continuous cropping results in larger plants of inferior quality. The 
regular three-year rotation is generally practiced in Prince George's, 
though some planters prefer the four or five year plan. Where new 
land is taken for tobacco in Virginia, two or three consecutive crops are 
usually taken, followed by wheat, afterward clover or grass. In old 
ground the common rotation is clover, tobacco, wheat; in some counties 
wheat precedes tobacco; where only two fields are used, which get all 
the manure from stables and cattle-pens, the crop is only alternated with 
wheat. "^ Com comes in between tobacco and wheat in Patrick. In some 
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coanties a year or two of fallow comes after wheat ; in other coanties a 
similar rest follows two or three consecutive crops of tobacco on new 
land. Xew land is preferred in North Carolina, and soils pecaliarly 
desirable for particular kinds and qualities of tobacco are selected with 
great care. No attempt at rotation is reported from Florida. A sys- 
tematic course of cropping is by no means the rule in Tennessee. Wheat 
is most frequently grown after tobacco, but corn or other crops some- 
times occur in succession. On new land wheat is sometimes grown 
between two crops of tobacco, followed by a similar period in com, 
wheat, and clover. Old ground is manured for the tobacco-crop. Fer- 
tilizing for tobacco is virtually unknown in West Virginia. Wheat, as 
elsewhere, is usually adopted for the succession, followed by clover, on 
the best-managed lands ; but the more careless farmers follow with pro- 
miscuous cropping until the land is exhausted and turned out to grow 
mullein, pennyroyal, and rag-weed. Some sort of rotation is deemed a 
necessity in Kentucky, though some counties do not practice it; it is held 
that to grow the ciop ^' on the same ground two or three years in suc- 
cession would everlastingly ruin it;" also that it cannot be suocessMly 
grown on timothy-sod ; but that it may be cultivated in successive crops 
b^ sowing rye and turning under in spring when a foot high. The pre- 
ferred course apx>ears to be tobacco, wheat, clover ; if longer, two years 
in clover. In Ohio several crops are in many cases grown in succession; 
sometimes two of tobacco, two of corn, and one of wheat, and then grass 
or tobacco again ; in other places tobacco, wheat, clover, as in other 
tobacco-regions. Farther west, where new lands are abundant, tobacco- 
growing is either confined to such lands, or alternated Avith wheat, with 
little thought of any regular course of rotation. 

CULTURE AND CURING. 

A comparison of the local modes of culture and curing reveals great 
dififerences in the modus operandi of tobacco-husbandry. 

The cultivation in Cheshire County, New Hampshire, substantially 
the northern limit of Connecticut Yalley tobacco-growing, is essentially 
the same as in Massachusetts and Connecticut. The soil is a warm, 
sandy loam, manured with ten or twelve cords of stable-manure and 
two to five hundred pounds of guano per acre, harrowed in. The surface 
is ridged up to bring the manure around the plant. Sometimes the 
ground is lightly marked with the plow, and guano or superphosphate 
of lime placed in the hill. When the plants are set they are mulched 
Avith straw or hay to prevent their withering. In Hampden, Massachu- 
setts, ten cords of good manure, horse-manure preferred, are applied. 
At the time of transplanting, which occurs from the 5th to the 25th of 
June, the land is plowed, and then a light furrow is cut, sowed with 
300 pounds of guano or superphosphate, and covered with ridges, leav- 
ing the rows somewhat elevated. The Havana plants are set 18 inches 
by 3 feet, the seed-leaf 2 feet by 3. The yield of the former does not 
eqodl that of the common sort. The seed is usually sown in April in 
Connecticut, in a carefully-prepared seed-bed liberally manured with a 
rich compost or concentrated fertilizer. Horse-manure for the field- 
culture is obtained as far as possible, and supplemented with any avail- 
able well-decomposed farm-yard manures, and also with Peruvian or 
fish guano, superphosphates, wood-ashes, bone-dust, tobacco-stems, and 
other fertilizers. The ground is plowed and harrowed sufiSiciently to 
pulverize and mix the fertilizers. The plants are set in Hartford County 
from July 1 to July 10, in rows 3J feet apart, and from 18 to 25 inches 
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in the row. The best cultivation is given ; the seed-blossoms and all 
sackers are broken off; the plants are cut in August or September and 
left on the ground to wilt ; then bundles of five to seven plants are strung 
on a lath, four feet long, and hung in the curing-house in tiers. 

The district known as the Housatonic Valley comprises all of Litch- 
field County, five towns in Fairfield, two or three in Berkshire, and one 
in New Haven. Low prices have reduced the acreage to a lower figure 
than for eight years past, and the product is estimated at 3,500 cases, 
of which Litchfield produced 3,000 on about 1,000 acres. This district 
has had considerable experience with special fertilizers, and the conclu- 
sion is reached that they aid the growth of the plant while injuring its 
quality. At the present time most of the crop is grown with barn-yard 
manure, yielding a product of better eolor and texture, and one that 
comes out of the sweat bettet th^n that made with such special fertil- 
izers. In New Havei^ the main resource for fertilizers beyond the com- 
mon nse of farm-yard manure is a double-refined poudrette. In Tolland 
the liberal use of horse-manure, say eight to ten cords, with 350 pounds 
of guano per acre, is deemed sufficient to keep up soil-fertility without 
rotation. 

The main reliance in Onondaga, New York, is upon clover-sod aivi 
farm-yard manure, though various kinds of commercial fertilizers have 
been used. Our correspondent says, " Three acres of tobacco will require 
the manure accumulated from 100 to 200 acres." In Bucks County, 
Pennsylvania, the tobacco-section is Falls Township, along the Dela- 
ware River, where the surface is nearly level, and the soil a rich, dark, 
sandy loam. During the winter 35 loads of manure per acre, brought in 
boats from Philadelphia at $1.25 per load, are spread upon the fields, ' 
and plowed under at a depth of 4 to 6 inches as soon as frost is out, and 
left till about May 20, when the soil is well pulverized and worked into 
hills 3 feet apart each way. A compost of well-rotted manure is applied 
in the hill. Fertilizers are believed to injure the burning qualities of 
the leaf^ and their use has been discontinued. The culture is similar to 
that of cabbage, until the leaves are 6 inches in width, after which the 
fields are gone throqgh two or three times x>er week in search of worms, 
which do not increase in abundance from year to year. The crop should 
be cut •in twelve weeks from planting. In Lancaster, the largest to- 
bacco-county in Pennsylvania, plants are set 20 inches apart in the rows, 
which are 3| feet apart. The culture* is about the same as for corn ; 
the soil is kept well pulverized and free from weeds. Farm-yard ma- 
nure is the main fertilizer, which is so extensively used that other crops 
suffer from lack of it 

In Maryland, seed is germinated from January 1 to March 15, in a 
-well-prepared bed, enriched with barn-yard manure and Peruvian guano. 
As the plants attain the size of a man's hand they are transplanted when 
the earth is moist from rain. The distance apart varies somewhat, 2^ 
feet each way being the usual distance in several counties ; in some 
cases 3 by 2 feet ; in Prince George's 3 by 3 feet. In Oalvert the land 
is well fertilized with farm-yard manure, guano, and superphosphate. 
When the plants begin to grow, the crust around them, with the starting 
grass, is scooped away with the hoe ; this process is called weeding. 
Snbsequent cultivation consists in stirring the soil every eight or ten 
days with a one-horse cultivator, as long as it can be done without in- 
joTT to the leaves. When the blossoms appear the top is broken off, 
and the plant is allowed to^stand until mature, when it is cut and hung 
on poles in the bam to cure. Suckers are broken off and worms killed 
dnnng the growth. It is cut between August 20 and October 20, the 
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first cat being the best. In Prince George's, growers prefer to plow 
both in fall and spring. They want very rich beds to start the plants, 
but do not care for heavy fertilizing of fields. They use guano, Turner's 
Excelsior, and the Old Dominion fertilizer. In Saint Mary's 20 to 30 
loads of manure with 300 pounds of superphosphate per acre are spread 
in drills. 

The housing and curing is thus reported in Calvert : When the leaves 
are sufficiently mature, and soft from moist weather, they are stripped 
from the stalk and tied up in small bundles, care being taken to keep 
the several qualities separate. When in proper condition these bundles 
are packed in hogsheads for market. Nearly all the crop is air-cured ; 
a few planters use the curing apparatus of Bibb & Co., and by proper 
care and attention produce a superior article. In Montgomery, when 
cut it is hauled to the house and hung on sticks 4J feet long. On one 
end of these sticks is an iron spear, on the point of which the plants 
are pressed, while the other end is made fast in the house, and thus 
about ten plants are strung upon each for curing, the sticks being hung 
10 to 12 inches apart upon poles. Fires are kindled beneath the tobacco, 
which is hung 10 feet above. The curing process requires great experi- 
ence to secure the desirable color, and caution to prevent the burning 
of house and tobacco together. The fires are kept up till the tobacco is 
thoroughly dry. It is stripped from the stalks in damp weather and 
assorted, usually making four grades, yellow, spangled or red, ground 
leaf, and tips. 

The following extracts from Virginia returns give a variety of infor- 
mation on culture, fertilizers, and curing : 

Amelia : Land is sometimes, but not often, checked, or laid off both ways. When 
not checked the beds are thrown up with two furrows of a double-turning plow, and 
usually about 250 pounds applied to the acre of some one of the commercial fertilizers 
in the market ; everybody uses different, changes every year, and alternately praises 
and blames. All agree in this, that there is no money in the use of them, either in 
the first or any subsequent crop ; all agree that the commercial fertilizer has been a 
curse to the land instead of any benefit. What little stable-manure is raised is spread 
on the land before marking off. The lidges being up, hands with flat boea pass 
along, and at intervals of 2^ to 3 feet strike off the crown of the bed and press it 
with a short blow from the flat of the hoe. In May or June, so soon as a rain has 
fallen and a ** season has come,'' the plants are set, one in each hill. They live easily, 
and if the plants are of tolerable size, and no insects attack them, a stand is secured 
without difficulty. So soon as the plants give signs of growth in their new places, a 
3 or 5 tooth cultivator is lightly run tVice between the rows, one tooth being galded 
as near to the line of plants as possible without covering or disturbing t^prn. Hoes 
follow, gently breaking the crust around the plant. This is a weeding operation, and 
if omitted serious consequences sometimes follow. Fields under a nice rain and warm 
sun become as a carpet in one week, with a grass here called ^^ crab-grass.'' It in- 
closes the plant and cannot be removed without imminent risk of death to it. This 
is the critical period, and if passed in safety the planter regards his crop safe. After 
this, until the 25th of August, the ground is kept stirred with shovel-plows, and kept 
level, or nearly so. The plants being now up, " primed" and " topped," single-tarn 
plows are put in with four furrows to the row, the soil thrown up as high around 
each plant as the plow will heave it. By some this is not deemed sufficient, and 
they cause hoes to pass over the field; drawing the soil still higher up around the 
stalks of the plant. This sometimes prov^ of great benefit. The winds of the eqnl- 
nox, accompanied with soaking rains, are prevented from throwing the plants down 
into the mud. After this last nilling no further cultivation is required. The last of 
August and the whole of September is spent in quest of worms. Appomattox: Colti- 
vatod chiefly on newly-opened laud without fertilizers, and upon lots with farm-yard 
manure. Botetourt : For old land, deep plowing, hilled with a two-horse plow. Oar 
best farmers say it pays well to use a fertilizer, dropping a smaU quantity in the hill. 
Caroline: The beds for seed require the samsipr^aration as for cabbage-beds ; sow as 
soon after the let of January as the ground is in order ; transplant as soon as the plants 
have sufficient roots to sustain them ; say the last of May or first of June. When the 
crop is planted out early, so as to ripen before the frost, and is kept clear of grass and 
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\corius, wo never fail to make a fair crop. Various fertilizers are used ; the one gen- 
erally preferred is a preparation for tobacco by the Old Dominion Fertilizing Company, 
Richmond. Chesterfield: Land well plowed, stable-manure spread, listed both ways, 
the hills 3 to 3i feet apart each way, flattened with the hoe ; in season for the plants 
as early as they are large enough ; and '' a bud in May is worth a plant in June ; '' un- 
ceasing yigilance required in August and September to prevent its ruin by worms. 
Cumberland : Our leading idea is, to make a hearyf richj long plant, either very early for 
the stemmers, or later in the season for shipping. The soil and climate are remarkably 
suited to tobacco, and by heavy manuring and thorough cultivation, 2,000 pounds per 
acre may be raised. Dinwiddie : Plow the land early in winter ; in April spread on it 
all the manure we can iind, from stable, farm-yard and pig-sty, and plow it under ; 
cross-plow and harrow early in May ; mark off hills 3| feet apart and fertilize at the 
rate of 300 to 500 pounds per acre, by hand or drill ; then bed up the land, four fur- 
rows together, mark across 3 feet apart, and chop and smooth with the hoe midway be- 
tween the checks. Plant as early as practicable after the 10th of May. When ready 
for topping, the best farmers always prune off the small loaves at the bottom, and 
break out the bud, leaving 6 to 12 leaves, according to the strength of the land or the 
time of topping. If planted any time before the 12th of June the farmer can select his 
own time for cutting, but if later he must beware of frost, or cut his crop green. Wo 
use all kinds of fertilizers. Peruvian guano acts bettor than any other. Our bams 
are principally built of round logs, the spaces being pointed with clay-mud to mako 
them cloee. These are considered the best for curing, as they retain the heat better. 
To make dark stripping, or fillers, wo commence firing as soon as the tobacco is housed, 
and keep the fires up for three days. It is only rich, strong land that makes this class 
of tobacco. To make red wrappers or fillers we put the tobacco in the barn, allowing 
plenty of space, and using no fire except in very damp or rainy weather to prevent 
mold. This tobacco is grown on almost any variety of soil, the richer the better. To 
cure bright wrappers, plant on light-gray soil in fair condition as to fertility. Let the 
tobacco ripen on the hill before cutting ; if the weather permits, scaffold three days in 
the sunshine, then put in the house and start fires of charcoal, slow at first, and grad- 
ually increased to the desired temperature ; keep the heat at this point until the leaf- 
8t<3m and stalk are thoroughly dried. Wrappers cured by this process are known as 
" coal-cured wrappers," and sell for 40 to 120 cents per pound. Fluvanna : A great 
portion of so-called fine, or high-priced, tobacco is grown on light-gray granite land. • 
This is of a light yellow or brown color and rarely grows to a large size. It is often 
planted on new ground or lands that have grown up in pine. We have also strong, 
heavy lands on the Rivanua and James rivers which produce a coarser and larger 
growth of tobacco adapted to what are called strippers, and wanted for the English 
market. Our most successful tobacco-growers use fertilizers at the rate of 300 or 400 
pounds per acre, with or without farm-yard and stable manure. Henry: Old ground 
not often planted in tobacco more than once ; new ground twice. Stone flues are gen- 
erally used in curing, but charcoal-curing is growing in favor. Louisa : The two prin- 
cipal things are, to get the plants out early in May, if possible by the 15th, and to 
keep the crop well worked. An early stand insures against frost. The most popular 
fertilizer is that known as *' Gilham*s ;" but it is sold too high, $70 per ton. It is gen- 
erally sown at the rate of 300 pounds to the acre, and with a small amount of staole- 
mannre acts well. Lunenhurgh : Land for raising the plants is prepared by thoroughly 
burning in the latter part of December or early in January ; the seed sown soon after. 
In a favorable season the plants are large enough for transplanting about the 
first of Mav. For the crop new or fresh land is usually taken. To insure a good stand, 
the transplanting must be in wet weather. Montgomery : Seed-beds prepared in Jan- 
uary and February by burning the ground thoroughlv; the earth and ashes well 
mixed and pulverized ; the seed brushed in ; the i^ound tramped or packed, and cov- 
ered with a thin layer of brush. A wet season is indispensable for setting tne plants. 
When the tobacco attains a sufScient size and number of leaves, the lower leaves are 
stripped off to tho height of about eight inches, and the top taken off, leaving eight or 
ten leaves growing on the stalk. No fertilizers are here used. Nelson : Swni as the 
plant is large enough it is topped from eight to ten leaves, after taking off three or 
four of the Dottom leaves. Soon as topped it begins to throw out suckers or sprouts 
just above each leaf. Then comes ** the tug of war " to keep the crop clear of suckers 
and horn-worms. This requires the entire crop to be gone over, and each plant care- 
fully examined about once a week. Fertilizers — such as bone-phosphate, Eureka 
tobacco-fertilizer — are used to some extent ; but stable manure is universally pre- 
ferred, as being cheaper and more reliable. The ripe plants are out out from time to 
time as they ripen, and are either hung up in the san for two or three days, or carried, 
aa some prefer, immediately to the house. After wilting for several days, and until 
yellow spots begin to show on the leaves, slow fires are made under the tobacco, and 
gndnally increased until the leaf is entirely cured. Powhatan : Stable or oow-vard 
manure is generally spread on the land, and plowed nnder iu the fall, and the' land 
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refallowed in the last of April or first of May. The most popular fertilizers are the 
Pacific soluble and Gilham's tobacco-fertilizer. Fiiisylvania : Commercial fertilizers 
are nsed. It is supposed that barn-yard manure will not produce as fine quality of 
tobacco as some artificial fertilizers, though it is acknowledged that most of theae are 
not beneficial to the land. Prince Edward: As the season advances the plants are 
pruned and topped lower, leaving a smaller number of leaves, in order to brinff a nni- 
form ripening, as far as practicable. The tobacco is cured by making fires of logs on 
the floor of the barn, extending across the floor, and four or five feet apart. Peravian 
and soluble Pacific guano are most used. Soft gray land is selected for the plant-beds, 
and prepared for the seed by burning with wood cut for the purpose. SpoitaylvoMia : 
Peruvian guano and other fertilizers are extensively used. Old land manured makes 
a thicker, heavier loaf than fresh or new land from the woods. New land will produoe 
only three-fourths as much in quantity as old. Not half the tobacco-growers put out a 
single plant, the fly having destroyed all the plants ; but a few made better crops 
than for years. When the tobacco-bed was made beside a running stream, and a 
ditch cut around the bed, making it on an island, the plants escaped the fly. 

The coal-cured tobacco of North Carolina is cut when it begins to yel- 
low in the hill. In the barn it is first heated gradually until the leaf is 
nearly cured, when the temperature is raised to 175o, and kept at that 
point until the cure is complete. Heavy fertilizing is avoided for the 
bright, charcoal-cured, high-priced grades, to obviate the danger of a 
dark color and bad bloom from too much sap. On this account it is 
grown usually on new land, in a light, gray soil, for two consecutive 
years after the removal of the forest, with a small quantity of fertilizers, 
if necessary, to give the plants sufficient size. In Warren, seed-beds are 
made by burning a moist, rich bottom, dug thoroughly four to five feet 
deep ; the seeds are raked in quite shallow, the bed trampled with the 
feet, and covered with brush. Well-decomposed stable-manure is freely 
applied as a top-dressing to the plants, to keep up a high temperature, 
to hasten growth, and prevent the depredations of the ny ; and iu some 
cases, tobacco-stalks, chopped fine, Peruvian guano, hen-manure, and 
hog-hair. While fertilizers of all sorts are used in field-culture, the 
main reliance of the best farmers is found in farm-manure and wood- 
ashes. 

In Gadsden, Florida, " the heretofore prevalent opinion that freshly 
cleared land was essential to the production of a fine quality of tobacco 
is fast giving way as the result of experience, it being found that suc- 
cessive crops may be grown on the same land without any deterioration 
in quality, so long as the fertility of the soil is maintained at its original 
standard and it is kept from being fouled with grass and weeds. 
Usually upon lands appropriated to tobacco no fertilizers are used for 
the first and second crops ; after that a compost of barn-yard manure 
and cotton-seed, applied in the hill, is found to give the best results. In 
cultivation, if a lighter article is desired, the plow may be dispensed 
with after breaking up the land, and the cultivating done with the hoe. 
If a thick, heavy leaf is desired, the plant is topped so as to leave 
twelve or fourteen leaves ; if a lighter article, it may grow until it be- 
gins to throw out the seed-branches." 

Fertilizers are little used in Tennessee; growers in certain counties 
have scarcely heard of their use. New land is their main reliance. In 
Smith, where the soil is very fertile, " the practice of the tobacco-raiser 
has been to begin at the bottom of the hill, clear off a few acres, pat 
them in tobacco from year to year till they become exhausted, and then 
go up the hill a few acres higher; thus wearing out, as it is called, and 
too truly, one field after another, until the tobacco-growing part of the 
county, which is a little more than half its area, is greatly exhausted." 

In West Virginia tobacco is grown almost exclusively on recently 
cleared land, the best crop being obtained the second year, without fer- 
tilizers, and a sure crop of wheat follows. 



REPORT OP THE STATISTICIAN. 57 

Kentacky, the great tobacco Stat^, is thus reported on tbe points of 
oaltore and curing: 

Adair : The best piece of gronnd the farmer has is set apart for tobacco. It has for 
a long time been the habit to clear up a piece of woodland and plant it in tobacco 
until it is loo poor to produce that crop ; bat since most of the good timbered lands 
have been cleared oat, the farmers use manure to produce the crop, generally placing a 
^i^ood spadeful in each hill. If the season is wet, manure increases the crop greatly ; but 
if dry, It bums it, and is not of much use. Ballard : No fertilizers used. Bracken : We 
use no ferttlicers except well-rotted stable or barn-yard manure, which does well on old 
land. But new ground is best for tobacco, except for the finer qualities, and to this end 
farmers are constantly clearing up new land and old thickets and waste-places for fresh 
soil. Ckri8ikm : The best lands are selected, as tobacco will not grow to any profit on poor 
land. Manure from the farm, but no fertilizers used. Clinton : No fertilizers except 
stable-manure. Cumberland : A large amount of our tobacco is cured without firing. 
Edmonson : Generally new ground is used for tobacco and then planted in com. Flem- 
ing : The crop from new land is always superior in quality, and farmers endeavor to 
clear up a sufficiency for it Grant: No fertilizers used. Grayson: M^ neighbor's 
ground and mine were about equal in condition, planted about the same time, and the 
crops grew very much alike until topping, worming, and suckering commenced. Dif- 
ference in management after that caused the following resalts : My six acres made 
5,600 pounds ; his twelve acres, 5,300 pounds. Graves : The best tobacco raised on new 
land. No commercial fertilizers used. Hardin : Grown on new ground, without any fer- 
tilizer.. Sart: Generally raised on new ground, and no fertilizer used. Stable-manure 
is used on thin soil. Let it stand .until thoroughly ripe : cut and handle very cafe- 
fally ; house immediately in close barns ; place several charcoal fires in each room, and 
keep them up until the tobacco is perfectly yellow, or, as some term it, white---tho 
lighter the better. Then increase the fires, and continue them until the stem is per- 
fectly cured and dry. This produces a fine wrapping-leaf, worth 20 cents to $1 per 
Cnd. Flues and other modes of curing have been much used, but all growers who 
e tried it now conclade that the method of charcoal-curing is preferable to all 
others. Jlenry : The very best lands available are selected ; new land preferred ; but 
frequently a series of crops is takon from a newly-cleared field before it is too much 
exhausted to render further cropping in tobacco profitable. Then it is put in small 
grain and grasses, and is soon renewed. No fertilizers are used. Hickman : No fertili" 
zers are used, as the ground used for tobacco is mostly fresh land, and seldom planted 
in tobacco more than two years. Hopkins : No fertilizers used. Larue : No fertilizers 
on new ground ; on old, stable-manure well rotted. Barely grown on the same land 
more than twice. Livingston : Mostly grown on now land ; when on old, it is enriched 
by bam-yard manure. Logan : Farmers use little or no commercial fertilizers. They 
select new ground, or the best old they have, and use as much manure in the hill as they 
can scrape up from the stable, barn-yard, &.c. Mason : Generally cultivate new gronnd, 
and use no manure ; or, if any, stable-manure. Marshall : No fertilizer, except barn- 
yard or stable-manure, when raised on land which has been cultivated a few years. 
Generally raised on fresh land. McLean : When old land is used, barn-yard manure is 
put in the hill or spread ; no other fertilizer used. Meade : Generally clear up fresh 
land, but some plant on old by using manure from the stable. Ohio : Fertilizers seldom 
or never used. Fresh ground is generally selected and cultivated in tobacco three years, 
and then some other crop is cultivated. Owen : Fine tobacco must be grown on fresh 
but thin land ; usually an oak-growth is best adapted to it. Nothing is used in thecur- 
in||^ except to let it hang under a shed where it is not exposed to sun or rain. No fer- 
tilizer used. After being cleared up, the ground is usually put in tobacco two or three 
years, and then not again till after years of rest in grazing. Pendleton : Generally oul- 
tlTftted on new ground ; no fertilizers used. Bohertson : Use no fertilizers ; either plant 
on new ground or sod-land. Four-fifths raised is on the former, which will stand two 
orons in succession. Shelby. r Generally, though not exclusively, cultivated on new or 
freeh lands. White-oak lands are the best for a fine article. No fertilizer is used ex- 
cept stable-manure, and that seldom, as its product is a dark, coarse article, not very 
salable. The plants are not allowed to blossom before they are topped, as recom- 
mended by writers on tobacco-culture ; it would be too exhausting to the plant ; topped 
aa soon as they have as many leaves as will mature before fr^t. If set out early, 
twelve to sixteen leaves are left ; if late, a less number. If the season is not too wet, 
fire IB seldom used in curing in the tobacco-house. Simpson : No fertilizers used ex- 
cept barn-yard manure and wood-ashes. Todd : Stable-mannre is used on old lands. 
Follow clover with tobaoco when we do not have fresh-cleared lands. J^rigg : Usually 
set in cronnd newlv cleared, but latterly farmers are rotating their crops ; tobacco 
fixvt, then wheat, with clover And timothy; the third and fourth vears the hay is cut 
and the lana pMturoa, then plam^a in tobacco again. No fertilizer except stable- 
mannre made on the fiurm is used. Warren : THe \n»b iiuid io ^nomlly selected for the 
crop, and barn-yard manure only is used. Webster : Well-rotted stable-ttmnaM tiw» 
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only fertilizer used. Boone : No fertilizers used. Gallatin : Generally planted on nevr 
land or old soil, and no fertilizers used. Bad peculiarities mostly proceed from bad 
culture : First, neglecting too long to thoroughly work the plant after setting, oansing 
it to run up in a spindling manner and the main stalk to narden and make no lean 
In such case the best plan is to cut the plant oif at the ground, leaving one leaf and 
bud for a second plant, which, properly cared for, may yet make good tobacoo. A sec- 
ond cause is too much wet weather after the plant starts to grow, causing it to ** Froneh," 
as we term it : the leaf thickens, grows very narrow, dagger-shaped, frequently not 
broader than a case-knife, and often as many as fifty leaves on a plant, all of them 
spread out on the ground. In this case the best plan is to pull the plant up, aa it is 
worthless. Carroll : The White Burley takes its name of *' white '' from the pecaliar 
whitish appearance of the plants just before maturity. There is nothing different in 
the mode of cultivation from the old kind, except that it is desirable to plant on new 
ground. The plants then grow rapidly and mature before the sun has lost ita foil 
warmth, thereby insuring the light and bright color which is so desirable with par- 
chasers. The beds should be sown as soon as the ground is dry enough to work, the 
land well prepared by plowing and harrowing, a ridge made by throwing three far- 
rows together, three feet apart, and marked across same distance, that the crop may 
be mainly cultivated with the plow. The plants «re topped at from twelve to twenty 
leaves. The time for cutting can only be learned by experience, but will be indicated 
by the breaking of the loaf when pressed between the fingers. After it is out and hong 
on scaffolds out of doors, it should remain so, exposed to the sun, for ten days, or ontu 
the leaf has acquired a bright yellow hue. It must then be put under cover, in a hoose 
not ventilated, so that there may be no danger of " house-burning.'' This ^nd of 
tobacco has been sold this year at from $15 to $25 per cwt., and often as high aa^, 
when prepared for market with care. 

Fertilizers are not used in Ohio when new land is cultivated ; farm- 
yard manure is preferred, and used almost exclusively in most tobacco 
counties for old land. In Vinton County, after stripping off the leaves 
in the field, hauling to tightly-constructed houses, and stringing on 
strings with a flat needle, and curing three days with furnace -heat, the 
stock is ready to take down and pack for market. 

In Indiana, also, farm -yard manure is required for old ground, on which 
the largest crops are secured. In most tobacco-growing counties air- 
curing is practiced, first on scaffolds and then in houses. Hickory lands 
are in great request for tobacco. Very rarely are fertilizers used in Illi- 
nois, fresh lands being mainly employed, yet farm-manure is used some- 
what upon fields long cultivated. Curing is done in open barns, or on 
scaffolds, and in houses. 

Missouri tobacco is largely grown on fresh soil, land being plenty, and 
the culture given to this crop being an excellent preparation for wheat 
and other crops. If a fine quality of manufacturers' leaf is wanted, a 
thin soil is selected on oak and hickory uplands. If more than two 
crops are taken, inferior quantity and quality result. In rich soil, on pin- 
oak land, a dark, heavy article is grown. Fertilizers are scarcely ever 
used ; on a small portion of the area, always in old ground, farm-ma- 
nure is applied. Clover-sod is also cultivated profitably in tobacco. 
The old mode of curing is largely practiced ; in some districts charcoal- 
curing has been introduced, with increase of price to the extent of 25 to 
50 per cent. What is called the " Yankee plan " has been adopted by 
some — stringing the leaves with a needle and fastening the strings to 
the ends of the sticks. 

MA.BKETING. 

Some of our correspondents make note of the mode of packing and 
marketing. The crop of Litchfield County, Connecticut, was mainly 
bought, hanging on the poles, at 20 cents per pound. It is mosOy de- 
livered at the packing-houses of iN'ew Milford in bundles of 8 to 12 
pounds, where it is sorted into four to six qualities, and packed in oaseB 
of 375 to 400 pounds each ; and, daring the months of May and Jane, 
undergoes a sweating, and becomes ready for market in August and Sep- 
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aber. Macb of the last crop ia Tolland County was sold before curing 
aboat 35 cents. Little of the New York production was sold until 
jbruary. 

In Maryland) the stripping is done through the winter and spring ; 
eking into hogsheads during spring and summer; and about one-half 
asaally sent to market as early as August'. A portion of the finer 
lalities is used in this country, but most of the crop goes to Europe, 
tiere much of it is used for smoking. The Montgomery County pack- 
jes vary from 500 to 1,000 pounds. 

The fine tobacco of North Carolina is mostly taken to local manufac- 
Ties in a loose state. The coarse grades are, in part, sent in the same 
anner, and a portion is packed in hogsheads, under pressure. The 
iTarren County crop is packed in hogsheads of 1,200 pounds, and sold 
I Virginia, at Petersburgh and Kichraond. 

The Robertson County, Tennessee, crop goes mainly to Germany, 
ranee, Italy, and to Africa, except a small quantity of very fine dark 
rappers taken by home manufacturers. In Barren County, Kentucky, 
fter stripping, it is tied in bundles of twelve leaves each, and put into 
ogsheads holding about 1,500 pounds. In Christian, it is assorted gen- 
rally into two classes, known as leaf and lugs, two-thirds to three- 
mrths being leaf and the remainder lugs, packed into hogsheads of 
.400 to 2,000 pounds, according to quality. In ISimpson, most of the 
rop is sold in the hand to speculators. Most of the western tobacco 
J exported. 

THE EXPORTATION. 

"he following tabic relative to the quantity and forma of the exportation of tobacco ia 
compiled from the Treaaury statistics of trade and navigation. 
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Nearly all exported is in the form of leaf- tobacco, being taken largely 

)y European governments which hold the tobacco-trade of their re- 

ipective realms as a government monopoly, and restrict home cultiva- 

ion, authorizing the growth of tobacco by special permits to a limited 

ix it. The increase in this foreign demand has been marked for the 

five years. The advanced price of the present crop may cause a 

ton of the foreign shipments of the year, but there is a sufficient 

rpi )f the crop of 1873 for all the demands of foreign trade. 
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WHEATDRILLING vs. BROADCASTDTG. 

Among the jcnrrent local and special investigations wUcb the 
machinery of the statistical division makes peculiarly practicable, an 
attempt has been made to settle the question whether the drilling of 
wheat is followed by better results than broadcasting, and, if so in a 
majority of situations and circumstances, the degree of such resulting 
benefit. Jt seemed a question somewhat one-sided, yet there was no 
agreem€jnt as to the measure of the superiority of drilling, and there 
were those claiming to be good cultivators who offered proof of the 
greater profit of broadcasting. The causes of difference in opinion 
are clearly presented in this investigation — furnishing another proof 
that no agricultural rule is without exceptions, and none is invariable 
in results under all circumstances. 

The use of the drill for winter-wheat has become so prevalent that 
many intelligent people think the practice of sowing broadcast by hand 
has become quite obsolete. It is by no means the case. Information 
acquired through our correspondence shows that of the entire winter- 
wheat area, 47 per cent, only is put in with the drill. 

" Does drilling tend to prevent winter-hilling of wheat t " Repeated tes- 
timony in the affirmative has been received from our correspondents 
which has commanded nearly universal acquiescence. Occs^onally the 
negative has been assumed by writers for agricultural papers. In re- 
viewing the deliberate utterances of our own correspondents, testimony 
has so accumulated as to settle the question beyond a peradventure. 

Opinions are found to differ relative to the amount of benefit derived 
from drilling in different soils and seasons, but the general fact of ad- 
vantage is affirmed by nearly all. The amount of advantage, expr^»ed 
as a percentage, is estimated variously from 5 to 100 per cent. Calcu- 
lated with reference to the quantity grown in each county, the average 
of all these estimates of increase is 10 per cent. 

In the principal wheat-growing counties of New York the benefit is 
acknowledged freely. In Genesee 15 per cent, is deemed a low estimate 
of its advantage. In Onondaga drilling is regarded as ^^ the only proptf 
way to put in seed ; a great protection against winter-frosts, and saves 
one-fifth of the seed.'' In Steuben and Wayne the. crop is 60 per cent 
better than that broadcasted ; in Livingston and Ontario 10 per cent 
"A better growth in the fall ^ is reported from IJonroe. " In fourteen 
years' trial drilling proved a benefit in every year but one," says oar 
Wyoming correspondent; similar statements coming from Erie and 
other prominent counties, and from many which have a smaller area in 
wheat. The majority in Niagara, a county which sometimes produces 
a million bushels, think drilling prevents winter-killing, though some 
prominent farmers do not admit it. 

Testimony is in the same direction in New Jersey, with the sole excep* 
tion of the return from Monmouth. In Burlington an exception is nat- 
urally enough made relative to marshy land, where winter-wheat could 
scarcely be expected to survive the effects of submerging and freezing. 
Of county reports from Pennsylvania, only three deny positively the 
winter protection of drilling, Lehigh, Clinton, and Union. In L^igh it 
is said that wheat is worse killed where it is drilled. It is deemed 
an undecided question in Bucks, Chester, and Westmoreland. DriUing 
in Washington '^ prevents winter Injuries to such an extent that portions 
of fields drilled last fall for testing this qnestion produced fair crops, 
while portions broadcasted failed entirely." **A larger straw^ better 



KEPORT OP THE STATISTICIAN. 61 

)erry, aud larger yield,'' are results of drilling in Luzerne. It is ac- 
cuowledged in Delaware that it saves seed, yet some farmers still doubt 
:he economy of drill-cultnre. In Snyder, last season, ^< nearly all the 
jroadcaat sowing was frozen out, while that drilled had deeper root and 
lid mach better.'^ Our Wyoming correspondent '^ in fifteen years' expe- 
rience, on a farm of 250 acres, never lost an acre of drilled wheat." 
\[aryland reports indicate the superiority of drilled crops without a 
:)ositive exception. Those from Virginia maintain a similar unanimity. 
Che Eling Ctoorge correspondent declares drilled wheat the best <^ from 
;he oomiiig up to the reaping." In Nelson ^< drilled wheat is held to be 
>roof against winter-killing if put in early," and even if late, is better 
;han broadcast. A greater advantage on clay than on sandy soils is 
ndicated in several localities. 

In tiie cotton States drills are almost unknown. A few have been 
ntrodaced into Texas, and in parts of Tennessee they are more numer- 
>as and deemed a decided advantage. In West Virginia and E^entucky, 
wherever used, they are credited with enhancing the supply of wheat. 

Without exception the reports from Ohio acknowledge the benefit of 
the drill; in Williams only the qualification is added, ^' some doubt it." 
In Hardin a nearly double product is claimed ; in Morrow '^ recent re- 
sults of drilling have been more efficacious than ever before known ; " 
In Highland it is found more beneficial in connection with deep plow- 
ing; in Hancock the recent product of drilled wheat ranges from 20 to 
47 bushels per acre. The Logan correspondent says : '' There are ex- 
ceptional seasons, in which broadcast wheat does not winter-kill to any 
appreciable extent, but I should estimate that, on an average, drilled 
wheat will have the advantage of broadcast in withstanding the winter 
siege to the amount of 20 per cent, of the crop. Reasons : It is more 
uniformly placed at a depth that enables it to anchor its roots deep in 
the soil; and the ridges that the drilling leaves on each side of the 
wheat-bed are, by degi'ees, precipitated on the young plants by the 
same alternate freezing and thawing that lifts the wheat, thus making 
use of the same means, at the same time, to counteract its injurious 
influence." A correspondent in Michigan, representing Livingston, 
says: '*It does not prevent winter-killing, but rather increases it, 
the land being very flat, the furrows holding the melted snow." All 
other counties report a belief in drill-culture as a preventive of win- 
ter-killing. Its superiority in seasons of autumn drought is repeatedly 
claimed. Throughout Indiana the testimony is the same. Laporte alone 
says'^^No," but s^dds that the soil is sandy, and that wheat, either drilled 
or broadcast, escapes winter injuries, in one county. Perry, not a 
wheat-drill is found, but they are used very generally throughout the 
State. It is said in Franklin : '* None but old fogies sow broadcast 
here, and they are scarce. No fact in agriculture is better established 
than that drilling grain is a great improvement on broadcasting." The 
drill is credited in Eipley with an increase of 4 or 6 bushels per acre ; 
in Jasper, with 5 bushels on low land, and 2 on high ground. Of 
thirty-two counties reporting relative to winter-wheat in Illinois, there 
is not a positive dissent to the theory that drilling is a winter x)rotec- 
tion. The benefit in dry seasons is emphatically asserted, and attrib- 
uted to the deeper planting and the pulverization of the seed-bed by the 
drill. In Macoupin drilled wheat is assumed to be a sure crop, while 
that sown broadcast will winter-kill to some extent every winter, and 
probably entirely one winter in every three. In Clay County the ad- 
vantage Is stated at 15 per cent., though it is admitted that no benefit 
is received on certain clay soils that become early saturated and ^< run 
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level." It is admitted in Lawrence that wheat, often a good crop when 
drilled, is a failnre when broadcasted. In Washington << broadcasting 
never yields half a crop,'' and is abandoned. In Eichland " many de- 
cline to plant wheat unless it is drilled," and it is stated that the crop 
has been doubled since the drill was introduced. The Schuyler corre- 
spondent reports an experiment in which three acres drilled yielded 18 
bushels per acre, while seven acres broadcasted were not worth har- 
vesting. 

In Wisconsin, Minnesota, and Iowa, there is no winter-wheat grown 
worth considering. The general belief in the liability to winter injury, 
whatever the mode of planting, is strong. In some counties of these 
States there is a small portion of winter-wheat sown, and in several of 
these the advantage of drilling is conceded. In Lee, Iowa, which pro- 
daced 95,326 bushels of winter-wheat in the census year, it is said that 
'* last winter the drilled wheat stood the winter well and produced a 
good crop, while that sown broadcast was so much winter-killed as 
hardly to pay the expenses of harvesting," 

In Missouri, returns cover forty-seven counties, of which only one 
(Platte) reports drilled wheat as unreliable as broadcast. In Benton 
'* the only way to secure a crop " is by the use of the drill. In Ohariton it 
insures almost oertainly a full yield, while broadcast wheat is often bat 
half a crop; and in certain soils in Franklin it doubles the yield. 
^^ Drilled wheat is scarcely injured ; broadcast wheat is half winter- 
killed," says the correspondent in Greene. In Marion " last winter a 
marked difference appeared. Nearly every crop of broadcast proved a 
failure, while many crops of drilled yielded 20 to 25 bushels per acre; 
generally a difference of 30 per cent, in favor of drilling." In La Fay- 
ette, " during the last season, all drilled wheat made fair returns, while 
at least 50 per cent, of broadcast did not make a fourth of a crop." In 
Stone the advantage is placed at 33 per cent; if the drills run north and 
south. The explanation is, ^' when the drills run north and south, the 
sun at noon strikes the furrows on each side, thawing the frozen sides, 
and the dirt falls in and keeps the roots covered." 

The verdict of Kansas is decidedly in favor of the drill. Very few 
counties give opposing testimony. Marion objects. Dickinson says, 
*'A11 wheat winter-killed last winter;" and Lincoln reports "drilled 
wheat winter-killed worse than broadcast." Droughts in autumn, which 
are not unfrequent, are less injurious to wheat where the drill is used. 
From Kemaha the report is, " Five per cent, of drilled wheat is killed j 
30 per cent, of the broadcast." In Cherokee " great destruction of 
broadcast ; 15 per cent, of the drilled." In Coffey 50 per cent, of the 
acreage is drilled and 95 per cent, of the product. In Montgomery 
" nearly all the broadcast is killed." In Shawnee the preference is ex- 
pressed for drills running east and west, because the prevailing winds 
are north and south, and the injury from displacement of earth is less. 
A farmer in J person says he once put in 80 acres of winter- wheat, and 
" got 27.73 bushels to the acre." His neighbors sowed broadcast, and 
" not one had good wheat." He says he has" raised four crops in suc- 
cession without winter-killing," while his neighbors have had their crops 
" frozen out." 

Drills are not much used in Nebraska, and scarcely at all among the 
mountains or on the Pacific coast. 

The following table gives the number of counties reporting ; the pro- 
portionate area represented compared with the entire winter- wheat area 
of each State ; the proportion of this area sown and drilled, respect- 
ively; the estimated increasa of product by drilling over that obtained 
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Dg ; and the estimated qaantity of seed nsed per acre, respect- 
i these modes of seeding : 
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proportion of spring-wheat sown is about 40 per cent, of the 
jrop. It is grown mainly in Wisconsin, Minnesota, and Iowa, 
to the exclnsion of fall-sown wheat in those States. Michi- 
lough as tar north as either, produces almost exclusively 
^heat, owing to the modifying influences of the surround- 
ters, and perhaps in some degree to the soil, much of which 
)d natural drainage. One-third of the crop of Illinois (in the 
n counties) is spring- wheat. A small portion of that of Kansas 
in the spring, and nearly all of that of ^Nebraska. California is 
Dus in wheat as in everything else. Wheat can be sown all 
i the summer to sprout when rains fall, or it may be put in all 
I the rainy season till spring. In point of fact, the planting sea- 
. actually a range of several months. The little grown in the 
igland States is nearly all spring- wheat. In the Middle and 
m States, and in the Western States not named above, fall-sow- 
Imost the exclusive practice. A little is sown in the spring in 
)rk and Pennsylvania. 

nsiderable portion of the farmers of New England, including 
• our correspondents, have never even seen a drill. One report 
ermont (Grand Isle) makes the yield of drilled double one year, 
le next showed little difference. In Aroostook, Maine, new land 
elds 20 bushels per acre with broadcast sowing, 
ise of the drill is nowhere the predominant practice in the spring- 
•egion. Our returns cover nearly one-half of the area of spring- 
and the proportion reported drilled is found to be 39 per cent, 
lesota, 38 in Wisconsin, 21 in Iowa, 11 in Illinois, 49 in Kansas,. 
1 Nebraska. The average proportion of spring- wheat drilled 
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throughout the country is 30 per cent. A still larger proportion is 
seeded by the use of some style of broadcast-seeding-machine, leaving 
the remainder to be sown by hand, mostly in lands having stumpy or 
uneven surfaces, where fields are small, or where new farms have been 
opened, and cultivation attempted before the pioneer could find means 
to procure drills or seeders. A very small proportion is actually seeded 
by h9>ud, far less than in the cultivation of winter-wheat. 

In the Eastern States, to a considerable extent in the Middle States, 
almost exclusively in the Southern States, and in the region south of the 
Ohio, hand-sowing is practiced ; and when a machine is used in putting 
in winter- wheat, it is generally a drill, very rarely a broadcast-seeder. 

Various forms of broadcast-seeders, which are a great improvement 
on broadcast sowing by hand, are used in the West. They have come 
in since drills, and for spring sowing have displaced them in many 
localities. A principal reason assigned for this preference, especU^Uy in 
corn-growing Illinois, is their better adaptation to sowing after com, 
without plowing, which is a prevalent practice. It is slovenly but oheap, 
and a scarcity of farm-labor compels its adoption by the average fieurmer. 
Our Kankakee correspondent says that <^ farmers who drill winter-wh^ 
broadcast their spring crop, and declare that corn-land harrowed in 
grows less to straw and is less liable to fall down." 

There is another ground of opposition to the drill, which is a direct 
confession of slovenly farming. It is very common in the whole North- 
west, and appears to constitute a very prominent objection. It is that 
the drill leaves between the rows wide spaces ^' in the best possible 
condition for the growth of every kiud of weed." In the case of the 
corn-land, the mellow row-spaces are already full of weeds at the time 
of planting, and their presence and future growth are the result of the 
absence of all preparatory culture, with which the drill has no connection 
whatever. As the drill alone, running amoug grass and weeds, over 
corn-hills, was found to be impracticable, a compromise was made 
between negligence and labor, and a cultivator and broadcast-seeder 
were combined to accomplish the least amount of work admissible at 
the lowest cost ; and as this sort of culture is the rule in the spring- 
wheat region, the seeder largely predominates, the drill being used on^ 
in sections where more thorough culture prevails. It is admitted gen- 
erally, throughout this region, that in dry soils the drilled wheat, which 
is put in at a uniform and greater depth, gives more satisfactory results. 
In Dane County, Wisconsin, it is declared that " drilling does as well 
always, and in dry seasons better." If a dry, sandy field is late sown, 
it should be drilled, says the Pierce County correspondent. In Saint 
Croix it is affirmed that " in dry ground," or when dry weather follows, 
* drilled wheat produces four or five bushels more per acre." In FiUmore, 
Minnesota, a great wheat-growing county, our correspondent asserts, 
from an experience of fourteen years, that " drilling produces three to five 
bushels more per acre, with one-eighth to one-fourth less seed." In 
Olmsted it is thought ''drilling is not superior to broadcasting, except 
in dry seasons.'^ Our Houston correspondent prefers a mixed practice, 
deeming it *'a good plan to drill both ways, one way east and west, that 
the weeds may be more shaded, and then cross-drag to scatter some of 
the grain." In Nicollet the drill " is best if fields are kept clean." In 
Freeborn the seeder '4s most used, worked anfong grubs, stones, and 
in wet land, but the drill is best in dry soil." Similar views are reported 
throughout Iowa. Four-fifths of the area is sown broadcast It is 
universally believed that the seeder is better than hand-sowing. Some 
prefer plowing in. For dry soils preference is expressed here, as else- 
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where, for the drill. Our correspondent in Jasper, from a long experi- 
ence, gives 10 per cent, preference to the drill. In Tama the seeder is 
nsed, but fall plowing of corn-land gives better results than spring 
plowing. In Marion, "drilled wheat has stouter growth of stem; it 
tillers better, the roots reaching moisture.'' Our Hancock observer 
thinks he could grow winter-wheat with drill-culture. In Leavenworth, 
Kansas, the reporter thinks the practice of drilling promotes better 
culture, as the ground must be in good order to use the drill advantage- 
ously. The importance of drilling, as a preventive of the effects of 
drought, are enforced repeatedly by Kansas correspondents. The light 
soils of Nebraska are deemed well suited to drill-culture. The following 
extracts illustrate some of the main points in seeding : 

Meroer, 1 U, — Owing to the fact that nearly aU oar spring- wheat is sown npon ground pre- 
vioosly oocnpied by corn, and npon which a drill conld not work, the crop is sown broad- 
cast. Many driUs were introdaced and thoroughly tried several years since. AU are 
now thrown aside to rot in fence-comers. I have known bnt one piece to be drilled in 
fifteen years, and the party doing it has not repeated the experiment. It is so seldom 
that they can be nsed, either for profit or convenience, that it does not pay to keep the 
machine. The time may be approaching when we shaU adoptjsommer faUowing, and 
with it the driU ; bnt while we have the cattle of the West to staU-feed, we shaU 
raise wheat, only to prepare our ground for grass. 

Steely Iftnii. — ^Formerly aU spring-wheat was sown broadcast. The best farmers now 
have changed to a great degree their practice. If the ^ound is in good working con- 
dition and clean, there is a general concurrence that drilling is best. Some use a broad- 
cast machine, because they can hurry in the early spring, and put the grain in before 
the ground is dry, even before the frost is out but a few mohes; The only other objec- 
tion to drilling that is much ur^ed is that it gives the weeds a much better chance to 
start and grow between the driUs of 6 inches than if the seed be evenly scattered. 
This, it is acknowledged, is only occasionaUy the case, as in the season of 1871, when 
there was a hot, dry time in May and June, and even then weeds were perhaps as vig- 
orous and namerons in the broadcast sowing. These are the objections I hear urged, 
bat the opinion is prevalent that these statements are at least but partially true, and 
that the deeper covering of the seed and the less seed necessaiy are both positive ad- 
vantages ; and, further, the great test, that driUed seed, on the whole, produces the 
best crop. Some farmers think that the drills only 4 instead of 6 inches apart would 
givs better results. 

Hardin, Iowa. — I have foUowed both drills and broadcast seeders over hundreds of 
acres for the sole purpose of observing which did the best work. I find that when the 
sou is just right as to moisture, the £ill covers best, hardly a dozen grains remaining 
uncovered to a square rod ; bnt if the soil is rather wet it will not fall back properly so 
as to entirely cover the seed deposited in the bottom of the furrow, and if the ground 
is foul with roots, weeds, or stubble, poorly turned under, and rather too wet, the 
points of the driU-teeth dojg badly. Most good farmers wiU say you must not sow 
yonr seed when the soil is too wet; which is very tme in most soils, especiaUy 
day or clayey; but everyone hereabouts who has tried it has found that when the 
time oomes for sowing, the condition of the soil as to moisture, at least as to being too 
wet, is of little consequence ; so that time seems to be the " essence of the contract '' 
more than condition of soU. I first observed this in 1867. I went twice across a field 
with a broadcast seedine-machine, making a strip one rod wide, or just half an acre. 
The ground was so wet that the horses sunk to their fetlocks at every step, and seem- 
ingly one-fourth of the grain remained uncovered, as the soil worked up by the seeder- 
teeth appeared more in the condition of mortar than like a proper seed-bed. So I quit 
for two days, until the sun and wind had dried out the laud properly, when I resumed 
work with the same machine, same seed, and same rate of seed per acre, and finished the 
fidd of forty acres in the same way. None of the land was harrowed after the sowing. 
The strip first sown came up first, looked better, and kept ahead aU through the sea- 
son, showing a plain difference at a distance of one hundred rods, so much so as to 
attract the attention of almost every one who passed. Thinking that I had discovered 
something, I harvested the first-sown strip separate, and another strip of the same size 
also separate. The result was, the first-sown strip, half an acre, yielded eleven bushels, 
and the other strip nine bushels. Another farmer, living about three miles from me, 
made the same discovery the same season ; and every one who has tried the plan, to 
" put in their wheat in tmie,'' as they caU it, without reference to the condition of the 
soil, even when luurdly thaw^ed enough to cover the seed, has confirmed the wisdom of 
the practice. 

Labette, Kaneai.—'We have harvested bnt six crops from our broad, unfenced fields of 
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thiaoounty. The first four were sown all broadoast. The grouDd was then very rough 
and the country new, and no machinerv of any kind was u^ in sowing or harvesting. 
From the roughness of the ground, which was somewhat of a shelter to the crop, the 
stand was generally good. In our fifth crop— the sod was by this time all rotten and 
the ground very smooth and level — we found that by sowing it broadcast, our procesB 
of *^ dragging '' it in did not bury the seed deep enough, and that our violent northern 
winds blew what little dirt there was from around the roots of the wheat, and in many 
instances blew the plants entirely out of the ground or left them merely hanging by 
one or two roots, from which but a poor stalk or head could ever be harvested ; hence 
our crop of 1871 was a failure in many plaoes. In sowing our sixth crop, many oon- 
ceived the idea of deep drilling, and iro'm actual observation and expenence toe fol- 
lowing facts are evident : Wheat that is drilled deep, east and west, and not rolled 
after, is equivalent to the planting of it in small trenches and deep enough in the 
ground to draw plenty of moisture ; and as our strong winds are either from the north 
or south, they will in this case pass directly over the drills of wheat in the tTonohes 
without doing any iiyury whatever, as the roots are so deep in the ground as to be 
below the force of the winds, and the dirt on the sides is blown into the trenches, thus 
planting the roots deeper into the ground and saving it from the frosts that wintcov 
KiU our wheat. The trenches that the drills make also answer admirably for sorfiause- 
drainage, in connection with some main furrows that should be opened, north and 
south, with the plow, and cleaned up with the shovel. This county intends in the 
coming wheat-crop to test fully the efficiency of drilling over broadcast sowing. Of 
the last crop, nine-tenths was drilled. Nemaha: The advantages of drilling spring- wheat 
over broadcast sowing are so evident here that no farmer who can gel the ose of a 
drill will have his wheat put in otherwise. The same is true of other grains. Aboat 
the time of spring-seeding here there is much windy weather, and the moat expert 
hands fail to distribute the seed evenly over the ground, the grain comiuff up in tnick 
and thin streaks. The thick will ripen first and produce an inferior quality of grain, 
while the weeds will grow in the thin places. The uneven depths of covering of brtxid- 
cast-sown ^ain is a great disadvantage to the crop, causing it to grow and mature un- 
evenly, while some drills leave the surface of the ground smoother and in a better con- 
dition for the harrow. In 1858, when this county first began to settle up, many of 
the best farmers tried spring-wheat broadcast, for several years, with but partial suc- 
cess. Some were nearly discouraged, but, having procured drills, the same men have 
become the most successful wheat-growers in the countiy, and annually market hun- 
dreds of bushels of the finest wheat. A gentleman in this town (a good frurmer) for 
several years tried to raise spring-wheat and other grain by broadcast sowing, only 
partially succeeding ; he finally concluded it was not a gooa country for wheat, and 
sold his farm. The purchaser uses the drill, and succeeds every year on the same 
ground where the other failed. The use of the drill is an advance step in the progress . 
of agriculture. No country is better adapted to its use than the prairies, and the time 
is near when it will be as indispensable to the well-ordered farm as the wagon. 

Summary. — ^The following conclusions are presented: 

1. Forty-seven per cent, of the winter- wheat and thirty per cent, of the 
spring- wheat, or about thirty -se ven per cent of the aggregate of both kindS| 
represent the proportion seeded with a drill. 

2. Nine-tenths of the testimony given asserts the superiority of the 
drill for winter-wheat. 

3. An average increase of one-tenth in the yield is assured by the 
use of the driU. 

4. A large minority of observers declare that, in most soils in whidi 
injury resulting f]X)m frost is liable to occur, drilling prevents or re- 
duces the loss. 

5. The majority assert that in certain clay soils with rolling surfiEweft 
some advantage accrues in surfEice-drainage by the use of the drill ; while 
in some heavy soils with fiat surfaces the water freezing in the drill-fbr- 
row does positive injury. 

6. The broadcast seeder predominates in spring-wheat regions, bet 
cause better adapted than the drill to seeding in unplowed com-fleldfl^ 
on rough surfaces, and in weedy fields. 

7. About one-siKth of the seed-wheat (or 5,000,000 bushels for fhe 
crop) might be saved by the exclusive use of the drill. The average 
quantity of seed used per acre in seeding winter- wheat is 1.35 bushels; 
1.24 bushels for the drilled j 1.44 for the sown. 
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8. The drill is used for seeding in connection with thorough cnltarci 
especially in winter-wheat growing; the broadcast seeder for imperfect 
onltare and rongh surfaces ; and sowing by hand is the method adopted 
for small patches and first efforts of impecnnioos pioneers. 

PUBLIC LANDS OP THE UNITED STATES. 

The term public domain, in its widest and most common application. 
includes the entire area of which the Gt)vemment has at any time hela 
the title to the soil. This title was derived from two sources : First, 
different States in the Union ceded to the Oeneral (Government the lands 
claimed by them under their original colonial charters from the British 
Grown ; secondly, vast unoccupi^ territories were acquired from foreign 
powers by treaty. It has ever been the policy of the Gk)verument to 
transfer its title to private owners as rapidly as possible. A systematic 
survey of the lands, being an essential prerequisite to the transfer of 
title, was the first care of the Continental Congress on receiving the first 
cession from Virginia of the territory north of the Ohio Eiver. The 
system adopted was a rectangular subdivision of the soil into townships, 
sections, and minor subdivisions by means of geographical parallels and 
medians. Each township, six miles square^ embraces thirty-six sec- 
tions, each consisting of a square mile, which m turn is subdivided into 
sixteen qnarter-quarter-sections, the smallest legal subdivisions known. 
The rec^s of the surveying branch of the pubUc-land service are very 
complete and full, rendering it possible to state the exact amount of 
land surveyed and the amount still unsurveyed at the close of each fiscal 
year. According to the late report of the Commissioner of the General 
Land-Office, the area surveyed and the area unsurveyed at the close of 
the fiscal year ending June 30, 1874, were as follows : 
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From the foregoing table it appears that all the lands ceded by the 
States to the General Government, and lying within the original limits 
of the Kepnblic, as defined by the treaty of peace with Great Britain in 
1783, have been surveyed. Of the foreign acquisitions east of the Mis- 
sissippi Kiver, less than nine million acres remain unsurveyed, including 
eight and a half millions in Florida, and a small number in Louisiana. 
West of the Mississippi the public surveys have been completed in Mis- 
souri, Arkansas, and Iowa. In Louisiana the servey is nearly complete, 
and is approaching completion in Kansas. One-third of the entire 
area has been surveyed. Of the remainder, including Alaska, it is 
probable that about five hundred million acres will never be surveyed, 
on account of their unfitness for agricultural cultivation of any kind. 
Nearly one-half of the public domain available for occupancy has been 
surveyed. 

For the disposal of the public lands Congress has provided several 
methods by sale or donation. The records of this branch of the ser- 
vice failed from the beginning to show the progress and extent of 
this transfer. Several years ago an effort was made to ascertain the 
extent to which the Government had parted with its title to the pub- 
lic land, but the results were so unsatisfactory that the General I^d- 
Office, after 1871, ceased to publish among its statistics the amount 
of land undisposed of and awaiting disposal. According to the state- 
ment in the annual report for the fiscal year ending June 30^ 1871, there 
were 1,376,529,562 acres remaining unsold and unappropnated. This 
can be regarded only as an approximate estimate. During the three 
subsequent years the aggregate area sold or otherwise disposed of 
amounted to 34,426,455 acres, which being deducted from the pre- 
vious aggregate, leaves 1,342,093,107 acres as the approximate area of 
public lands not disposed of July 1, 1874, 

In Ohio, Indiana, and Illinois there remain only a few tracts of refhse 
land scattered through the States. In Missouri there are about 100,000 
acres ; in Iowa about a million ; in Michigan about three millions ; in 
Mississippi about four and a half millions ; in Alabama, five and three- 
quarter millions ; in Louisiana, six millions ; in Wisconsin, seven mill- 
ions ; in Florida, seventeen millions : in Arkansas, ten millions. In tiie 
States and Territories \f est of the Mississippi a smaller proportion of 
the lands have been sold, leaving immense areas open to appropriation. 
In Alaska it was estimated by a former G<>mmissioner of the General 
Land-Office that about 20,000 square miles or 12,800,000 acres, equal to 
half the surface of Ohio, are capable of some sort of culture. The rest 
of that immense region, according to our present information, seems 
totally unfit for agricultural settlement. In regard to the regions west 
of the Mississippi, it would be rash to assign any limit of profitable cul- 
tivation and settlement. The successful treatment of some very mi- 
promising regions by irrigation has exploded some dogmatic theories 
on this subject founded upon imperfect information. If we add to the 
unappropriated public lands the large areas still unsettled that have 
passed into the hands of railroad and other corporations and of private 
speculators, it is not at all improbable that we still have a body of land 
suitable for settlement about double the original area of the republio at 
the close of the Revolution. 

The appropriation of public lands during the fiscal year 1874 amounted 
to nine and a half million acres, a decrease of three and a half millions 
compared with 1873. The falling off was mostly in lands oertifled to 
railroad corporations, in swamp selections, and in lands granted to 
schools, agricultural colleges, and universities. The certificates to rail. 
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load companies alone show a decrease of 2,819,222 acres. A new class 
of entries under the timber-cnltore act amoants to foar times the de- 
crease in homestead entries. The appropriation of public lands by 
actual settlers during the 'past year shows an increase of half a million 
acres in spite of the decline of immigration and the financial stringency 
of the past eighteen months. It is probable, however, that the full 
force of these restrictive causes will be more fully shown in the current 
and future fiscal years, as the disposals of the last year represent claims 
inaugurated under a stronger pressure of westward migration than now 
subsists. 

In acquiring title to the public lands, it is necessary to take into con- 
sideration several important technical distinctions that have grown up 
under the laws regulating their disposal. In the first place, lands are 
classed as surveyed and unsurveyed. Land is technically unsurveyed 
until the official plat of survey of each township, after approval by the 
General Land-Office, has been received at the local office. Only incep- 
tive rights can attach to unsurveyed land, as in the case of railroad 
grants, many of which, having been made prior to survey, could only 
designate specific sections that were to accrue to the beneficiary after 
their location by legal landmarks upon the soil. Pre-emption settlers, 
who have located upon unsurveyed lands, are allowed three months 
after the receipt of the official plat of survey at the local office within 
which to inaugurate a legal record of their claims. In no other way is 
the public domain open to appropriation by private parties. 

After survey, at the discretion of the Government, lands are offered 
for public sale by auction after due notice. Prior to this they are 
designated as unoffered land. If, after the day appointed for publio 
sale, they remain undisposed of, they are called offered lands. They 
may by law be either reserved firom sale or entirely withdrawn from the 
market. 

Lands are also distinguished as minimum and double minimum lands. 
Minimum lands are appropriable at the price of $1.25 per acre. Double 
minimum lands are held at $2.50 per acre. They consist of the alter- 
nate sections lying within the limits of railroad grants, but reserved 
firom the operation of those grants. Their price is doubled on the 
ground of their enhanced value from their proximity to railway com- 
munication. 

Offered lands may be acquired at any time by a process known as 
private entry or location. The purchaser designates in writing, by legal 
subdivisions, the tract he desires to purchase, in an application filed 
with the register of the local land-office of the district within which 
the lands lie. The register then certifies this application to the re- 
ceiver, who issues a duplicate receipt for the purchase-money, one copy 
being given to the purchaser and the other forwarded, with the regis- 
ter's certificate, to the General Land-Office. If there oe no conflicting 
claim, the land is conveyed to the applicant by letters-patent from the 
United States. Instead of paying cash the purchaser may locate upon 
the land a military bounty-land warrant, or some other piece of land- 
scrip, duly assigned. In case of double minimum land, the locator must 
pay 91.25 per acre in addition to the location of the warrant. 

IJnoffered land can be taken only under the pre-emption, homestead, 
or timber-culture acts. The i)ersonal qualifications for an applicant 
under each law are the same. He must be twenty-one years old, a 
siuRle man or head of a family, and a citizen of the United States, or 
a foreigner who has, in a proper court, declared his intention of 
becoming a citizen. Under the pre-emption law the applicant must 
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also show that he is not the owner of 320 acres of land and that he has 
not previously enjoyed the pre-emption privileges. His first notice of 
appropriation of the land is actaal settlement, followed by continued 
residence, cultivation, and substantial improvement of such a character 
as to indicate an intention, bona fide, to make the land his permanent 
home. He cannot embrace more than 160 acres in his claim. If the 
tract is offered land, he must, within thirty days after settlement, appear 
before the register and receiver and file a declaratory statement, setting 
forthhis legal qualifications, his intention to make the land his permanent 
home, aiid that the settlement and appropriation is for his own exclusive 
benefit. Within twelve months from settlement he must again appear 
before the register and receiver, make satisfactory proof of compliance 
with the law, and pay for the land in cash or by the location of a land- 
warrant or otJier land-scrip. If the land is unoffered, the settler is allowed 
three months from settlement for the filing of his declaratory statement 
and twenty-one months to prove title and pay for the land. In the case 
of unsurveyed land, he must file within three months after the receipt of 
the plat of survey of the township at the local land-of&ce, and within 
eighteen months thereafter must prove title and pay for the land. A 
fa&ure to meet these requirements works a forfeiture of pre-emption 
rights and a loss of the improvements placed on the land. Should the 
settler die before completing the steps necessary to be taken, his legal 
representatives may perfect the claim and take out a patent in the name 
of his legal heirs. By decision of the Commissioner of the General 
Land-Office, women havetiie same rights as men under the pre-emption 
laws. 

The homestead-settler initiates his claim by a formal application, des- 
ignating the tract he desires to appropriate by its legal subdivisions. 
Hence he cannot appropriate unsurveyed land. He must at the same 
time file an affidavit, setting forth his legal qualifications and his inten- 
tion to comply with the homestead-law. He must then make settiement 
without delay upon the tract, not exceeding 160 acres of minimum or 80 
acres of double minimum land. After five years of continued residence, 
cultivation, and improvement, he appears before the register and receiver 
and makes proof of compliance with the law. He may delay his final 
proof two years longer. If the fees required bylaw have been paid, the 
land is patented. 

The timber-culture act of March 13, 1874, does not require settiement, 
but planting with trees one-fourth of the tract desired, never exceeding 
160 acres, and keeping it in cultivation for eight years. The applicant 
must file his written application with his affidavit, showing his legal 
qualifications, and that the land is exclusively prairie and devoid of tim- 
ber. He must, within one year from his application, break up one fourth 
of the required timber-area, another fourth within two years, and 
the remaining half within three years. One fourth must be planted 
the second year, another fourth the third year, and the remaining half 
the fourth year. The trees must not be more than 12 feet apar^ and 
protected and cultivated till the close of the eighth year from his appli- 
* cation, when, by filing a second affidavit, showing his compliance wi' 
the law and producing satis£EU)tory proof of the fact, he is entitied to \ 
patent. 

The above provisions of law evince an earnest purpose on th^ 
part of the Government to dispose of its landed interest to prii « 

Jarties as fast as their interests and those of the community de - 

»y liber^izing as above the terms of individual appropriation, :a i 
withholding lands firom public sale until settiers, under the pre l= 

and homestead laws, have secured the choice locations, s curnn*^ 
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land monopoly has been baffled, and by far the greater portion of the 
soil already disposed of has passed into the hands of actoal cultivators. 
But the public domain has also been disposed of for the purpose of 
'advanoing several collateral interests of civUization. About 75,000,000 
acres have been granted to soldiers of the Bepublic in various ways. 
The military-bounty acts, dating from 1847, gave away 550,182 warrants^- 
covering 60,873,350 acres, of which only 25,912 warrants, embracing 
1,970,620 acres, are outstanding. Many of the latter, from improper as- 
signmenty have become wholly worthless. In aid of educational estab- 
lishments of all kinds more than 90,000,000 acres have been granted. 
Under laws granting swamp-lands to the States within which they are 
located, selections have been made to the extent of 62,906,984.56 acres, 
of which 40,378,727.29 have been patented. In aid of canal-construc- 
tion 4,405,986 acres have been granted to different States. The grants 
for wagon-roads amounted to 2,412,543.63 acres. In aid of railroad-con- 
struction the enormous area of 215,203,807.97 acres has been granted to 
States or corporations, of which, however, only 38,076,290.40 acres have 
been patented. A portion of these grants has already lapsed, and other 
portions will also fail through non-compliance with the terms upon 
which they were made. 



AGBIOULTUEAL EXPOETS. 

SfaUmetdof the exports of agrimliural products of the United States, xoith their im.mediiUe 
wmMt^ttetwreSf far the two years ending June 30, 1874, collected from the reports of the 
Mmreau of Statistics of ths Treasury, 



1873. 



Quantity. 



Value. 



1874. 



Qoantity. 



Value. 



liying: 
Bion....T^... 
Hooted oattle. 

"Banem 

ICfilea 



JlH other, and fowl*. 



..Ko. 
.do., 
.do.. 
.do., 
.do.. 



99,71» 

35,455 

3,814 

1,«59 

66,717 



vbla^ ivory-blaok, dee lbs. 

fieoes and Done^nst cwt. 

CaMUee Ibe. 

Tars and fliir*«kina 

eiM Ibe. 

Hair, munannfiMStured 

Xanofaetiuee of hair 

Hideeaad akina other than Itar... 

I«ither<^aU kinds not speeifled Ibe. 

Iforooeo and other fine 

Boota and shoes psirs. 

Saddleiy sod harness 

other maanflMtures 

00, lard gals 

Ojiier anlaal do. 

florislmis: 

Baeon and hams lbs, 

Beef do.. 

Batter do.. 

Cheeee do.. 

Condeossd mflk 

Xkss dos. 

USI lbs. 

Pork do.. 



1,399,150 

100,185 

1, 998, 557 



43,556 



17,841,746 
■""i66,'750 



10,964 

305,381,737 

31,605,196 

4, 518, 844 

80,366,540 



15,683 
930,534,807 
64, 147. 461 




^vtal TaliM of nlmals and animal matter . 



$787,408 
695,957 
355,365 
178,173 
107,608 
14,853 

39,307 

167,135 

301,803 

3,785,550 

8,754 

334,663 

48,795 

3,605,083 

4,365,174 

847,711 

481,548 

101,943 

169. 118 

896,731 

9.837 

35,033,137 

8, 447, 481 

998,919 

10,406,010 

94,385 

4,169 

81,345,815 

5,007,035 

675,407 

10,561 

657.897 

7,068,471 

118,053 

17,684 

809,897 

99,806,509 



158,581 
56,067 
1,438 
1,858 

184,848 



903.883 

47,868 

1,995,098 



71,564 



15,038,885 
"*'94S,'566 



898, S77 
17,000 

347,405.405 

36,036,537 

4,367,983 

90,611,077 



83,749 

804,987,471 

70,488,379 



9,345,358 

101, 755, 631 

343.068 

319.600 



11.635,837 
1,150,857 
169,303 
174,185 
190,735 
30,531 

86,181 

106.440 

308,877 

3,334,365 

18,930 

304,096 

33,857 

8,960,388 

3,040,450 

839,884 

383,417 

08,138 

131,635 

903,317 

17,889 

33,383.908 

8,096,676 

1,098,381 

11,898,995 

79,018 

9,830 

19,308,010 

9,808,719 

848,846 

8,460 

691,889 

8.139,3801 

113,800 

78,160 

184,000 

00,607 



72 REPORT OP THE COMMISSIONER OP AGRICULTURE. 

Statement of ihe exports of agricultural products of the United States, ^o.— Coatiniied. 



1873. 



Quantity. 



Value. 



1674. 



Quantity. 



Yaloe. 



Breadstufb and their preparationa : 

Barlev bush. 

Bread and biscuit lbs. 

Ck>m w buBh. 

Corn-meal bbla. 

Oats bush. 

Kye do.. 

Rye-flour bbls. 

wheat bush. 

Wheat-flour bbls. 

Other small grains and pulse 

Other preparations of breadstufb for 

food.: 

Eice lbs. 



482,410 

11, 700, 767 

38, 541, 930 

403.111 

714,072 

562.031 

8,288 

39,204,285 

2,563,086 



276,637 



Total breadstufbt Sco . 



CJotton and its manufkotures : 

Sea-island lbs. 

Other, unmanufaotured do.. 

Colored goods yds. 

Unoolored goods do.. 

All other 



5,693,909 

1,194,369,621 

3,585,629 

10, 187, 145 



Total cotton, d&c . 



Wood and its products : 

Boards, planks, Joists, Sui Mft. 

Laths, palings, pickets, Sco M. 

Shingles do.. 

Box-shooks 

Other staves and headings 

Hogsheads and barrels, empty No. 

AU other lumber 

Fire-wood cords. 

Hop, hoop, and telegraph poles 

Logs, masts, and other whole timber 

Timber, sawed or hewn cub. ft. 

All other timber 

Household ftimiture 

Wooden ware 

Other manufactures 

Ashes, pot and pearl lbs. 

Bark for tanning 

Rosin and turpentine bbls. 

Spirits of turpentine galls. 

Tar and pitch.. ^ .bbls. 



236.557 
2,614 
33,441 



145,277 
"'6,334 



14.154,244 



1, 007, 753 



845,162 

5, 114, 653 

43,535 



Total value wood, &o . 



Hiacellaneous : 

Brooms, brushes, Ac 

Cordage, ropes, See lbs. 

Fruits, apples, green, ripe, or dried 

other green, ripe, or dried 

preserved in cans, &o 

Ginseng lbs. 

Hay tons. 

Hemp, unmanufactured owt 

cordage, cables, &o do.. 

other manufactures 

Hops lbs. 

Liquors, alcoholic: 

Beer, ale, porter, cider, in bottles . doz . 

Incasks galls. 

Spirits distilled fram grain do. . 

From molasses do.. 

From other materials do. . 

Wine do.. 

OU-cake lbs. 

Oil, cotton-seed galls. 

Linseed do.. 

, Essential or volatile 

•Seeds, cotton .■ lbs. 

Flax or lint do.. 

AU other do.. 

Starch do.. 



2,625,529 



350,141 

4,557 

978 

14,960 



1, 795, 437 

3,443 

103,009 

654,365 

1, 613, 063 

35,656 

46,715 

194, 318, 946 

709, 576 

47,453 



4.005,009 
490 



$323,187 

690,832 

23, 794. 694 

1, 474, 827 

290,575 

469,547 

46,129 

51,453,254 

19,381,664 

394,890 

424,552 
19, 740 



390,309 

11,142.439 

34, 434, 606 

387,807 

812,873 

1.564,484 

59,820 

71,039,928 

4.094.094 



558.933 



98,762,891 



2.350,687 
324,898,382 

596,912 
1,655,116 

695,500 



6.486.524 
1.358,175,779 
4.635,180 
13. 347, 142 



230, 190, 597 



4,625,863 
10,345 

137,359 

263,377 
6, 091, 771 

367,195 

349,873 
18,366 

673,893 

707,979 
3, 731, 635 

153,803 
1. 737, 764 

237,097 

1,234.584 

88,563 

168,939 
3, 631. 996 
3,667,386 

177,435 



35,854,120 



6.133,383 



186. 819 
417,044 
1. 091. 692 
292,935 
318, 678 
341, 144 
110,880 
9,121 
275,100 
170,725 
272,403 

7,712 

36,743 

359,646 

469,622 

23,371 

48,202 

3.611.562 

370,506 

46,087 

128.233 

45,486 

1,345 

1,U4,231 

337.940 



828,481 

5,386 

28,311 



170,348 
** '8,781 



85,209,048 



1.502.696 



929, 342 

6,784.173 

71.920 



400,619 

4.889 

1,106 

16,239 



117.358 

2,897 
99,135 
1.893,800 
451, 117 
30,548 
48, 141 
815,336.380 
783,067 
23,047 



6.303,985 



mo, 738 

676,197 

24,769,951 

1,589,399 

363,709 

1.568,389 

388,313 

101.481,459 

89.858,094 

670,146 

ass, 443 

S7,075 



161.95^939 



2.U4,1M 
209,109,456 

668,781 
1.681,809 

745,650 



214.319,490 



4.212,389 

28,388 

106.891 

63.856 

6.456.381 

355,777 

164,131 

9,879 

1.028.564 
641.361 

4.422,160 
205^943 

1,883,767 
240,350 

1,532,060 
116,766 
160.670 

3.046.431 

2.756.933 
238.779 



7.435.064 



27.695,300 



12T.503 
212.923 
402,205 
211.306 
283,649 
446.760 
111,912 
8^901 
272.612 
861,746 
27,973 

6.245 

33, .357 

982.287 

166.510 

13.619 

45.534 

4.099.360 

37»,327 

29,699 

151.439 

63.557 

909 

674,457 

«to,809 
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Statemmt qf the esg^ia of agricultwrdl products of (he United States, <f-o.— Continaed. 



1673. 



Qnantity. 



Value. 



1874. 



Quantity. 



Value. 



Sugar, brown lbs. 

Beflned do.. 

.galls 



Candy and confectionery . 
Sleaf 



313,^ 
9, 870, 738 
3, 055, 836 



Tobacco^ leaf lbs 

Cigan M 

Snuff lbs 

Other manufactures 

Vegetables and their preparations : 

Onions bush. 

Pickles and sauces 

Potatoes bush. 

AU other 

Vinegar galls 

T6tel Talue of miscellaneous 



S13, 995, 176 

315 

13,196 



41,881 
*5i5,'366 



119, 647 

1,142,834 

611.064 

. 87,873 

33,689,135 

7,764 

7,463 

3,637,585 

53,616 

11,697 

498,391 

133,456 

5,097 



37, 901, 458 



163,090 
9, 969, 881 
8.447,905 



318,097,804 
3,458 
15,716 



34,105 
'497,*4i3 
"S5,*348* 



♦16,178 

1,041.168 

■ 569,978 

30,503 

30, 399, 181 

34,473 

7,098 

3,537,783 

53,057 

80,784 

47U333 

156, 078 

8,138 



45^486,686 



BBOAFITULATION. 



1871. 



1873. 



1873. 



1874. 



A^tiff^l^ and ftit*"!^! matter. . . . . . 

rhuailsliiffk. Jill 

Dat^on^icc 

VTood, Ao 

IfisodlaifteouB 

Total agricultural exports.. 
Total exports 

Percentage of agricultural matter 



147, 010, 313 
79, 519, 387 

331. 885, 345 
15. 830, 039 
33,069,081 



177, 060. 849 
35, 155. 533 

183,988,935 
31, 435, 066 
40. 139, 396 



999, 806, 599 
98.768,891 

830,190,597 
35.854,190 
37,901,456 



397, 306, 054 
563,518,651 



406, 769, 659 
549,319.716 



493. 515. 665 
649,133,563 



70 



74 



76 



199, 607, 669 
161,385,939 
314,319,430 
87,695,300 
45,486,030 



548, 334. 954 
693,039,066 



79 



EXPOETS OF CEEEALS. 
Statement showing the quantity of toheat and flour exported firom 1826 to 1874, inclusive. 



Ya&tA. 



Wheat, (boAh- 



rels-} 



Total wheat otid 
flour^ (tn bush* 
els.) 



Fii^c je&ra eudJag 1S3CF..,,,,.. 
FlTe ycATs andlng 1835....,^.. 

n^e jeare eodliig 1840 

nre ye«n ending 1649 

Rre yeajv erndtng l£50.-.., 

Pfre 7«ua aodlng 1895......... 

ilvi foan eodlDg 1660*.. 

EtT« jean ending 18B5. ........ 

Itne jeara ending liriO......... 

Tutal in forlir-flTe jean . 

IfiTU.. 

ISTS......... 

iwn 

UM 

Total in fbrtynla© years 



lftS,54T 

614 J45 

1.6491,B4I 

9; 046,661 
10^194.545 
ie,446,fl5S 
38,tl0^.5T3 
13^H3LT6,lMn 
Bl,eOB,364 



aO,433.0ciO 

3g,aai<3§5 

71.030,9-^ 



4,^51,940 
S;34l.9«4 
4,003. &3a 

61,974,697 
ia,3d4.@9S 
13,149,516 
15,716.869 
10, 757. 733 
U,454,7e5 



90, 680,065 

3,6531841 
3,514,5^ 
^5Ha.€«a 
4.094,091 



463,057,037 



i(K.5aaai 



23, 385, 941 
36,823,965 
33; 307, sot 
34,330,^6 

71h fioe, Tas 

83,]H545 
117, eOfl, Oil 
337, 0&5, 518 
139, 0^. ^9 



7H51f,ltf3 

58,574,111 

38vW5,75S 
aa, 014, TW 
91,510,338 



9^, 0t3l 149 
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Statement ehovring the value qf hreadettcfs exported firem 1826 to 1874, indwriiee. 



XeajB. 



^heat. 



Fltmr. 



All bread* 
■tnflk. 



Fl?e jeuB ending' 1^0. .__->>. 
Five ye^ta landing 1835. .....>. 

P1t(( jeftn end];t)g 1340.^ ^ 

Fivti y DATS ending Id4i5. ...>.„. 

Five years Uindln^ 1650. , 

Five yeara ending 1955. . .,,,,, 
Fi^ i» y tiare ending IdiiO ....... i. » 

Flife year* ending 1870 * . , 

^otftl in forcy-fire yean. 

1B71 ,-.,-,. 

ie« .,„-, 

1^13 ...,. 

in4 , -. 

Tola] In forty-ntno yeait 



1,817,007 

^goo,T85 

13,801/063 

SI, aei 70ft 

53,343,019 
178, 47(J. 4*4 
IR 537. 424 



|Q4, 70^ Om 
^,347.649 

S7,a3i.asa 

31,e5fl, 156 
6S. 375, 741 
75i,ns,ffitt) 
10i3G9<44e 
133. 3Se, 675 
*rf(JTl,Tn 



^n, 363, llJI 

47,114,914 
51, 705, 513 
l4tS33,3ge 
13< 191,567 
203, 04€. 397 

SA6, 05£, 442 



4?. 143, 424 
38,015,060 
SI, 450. 254 
101. 431. 459 



636^ 5S7, cuU 



5B7.iOl,#IO 

$14. 003,184 
17, OM. 6fti 
ia,3Si,W4 
99. 358. 004 



1,318, BOO. 499 

70,403,0^ 
81615,041 

161,925,939 



677, 080, 47i 



1.7^906,059 



Statement ehawing the quantity and value of wheat and flour exported^ in deoadee. 



Years. 



Quantity. 



ValoA. 



Fire yean ending 1830 
Ten yean ending 1840. 
Ten yean ending 1850. 
Ten yean ending 1860. 
Ten yean ending 1870. 

Totia 



83,385, 947 
48, 131, 466 
105, 080, 131 
100,884,466 
376,177,861 



754,518,168 



H no, 844 
80. 191, on 

116| 138,715 
888^171; 348 

981,496,480 



0V«i887.458 



Statement 8howin{i the export price of wheat and flour. 



Yean. 




Floor 



loot per 



Ten yean to 1840 
Ten yean to 18S0 
Ten yean to 1860 
Ten yean to 1870 



$8 08 
541 
6S8 

791 



Statement ehowing the ^antity and value of exports of com and wrtHMoL 



Yean. 



Com. 



Com-meal. 



Total TalR& 



Five yean ending 1830 . 
Viv^ yeare tnding 1S3S 
F^Tfl jearn ending IMO . 
Five jeam (^ndin^ 1S45 
^vp yeoJTfl ending 1850 
F1t« yean ending 1S55 
Five yewa endiug 1*^80 
Fi¥a yean andijig 1865 
Fine yean ending 1870 , 

ToiMX tn 45 year*. 

i871 „„„- 

1879. , 

1873 „ 

1874. .„„„„,.. , 

Total in 48 yown , 



3.530,710 
9,56e,»46 
1. 184, 073 
3. 47< 109 
43, 83S, 153 
83, 805, 1^ 

S7. Mi7, eotj 

52,613,038 
47,8^3,576 



aeafl.300 

34, 491, 6^ 
38.541,030 
34, 434. tm 



333, mi. im 



t^ 019, 990 

1.804,711 

e73.104 

1. 755, eoa 

31,217.920 
17, 712. 690 
19, 789, 181 
34. W3, M5 
47,143,617 



783, 408 
817.383 
843.030 
1, 13^ 749 
3,4^13,700 
1, 121. 456 
1^291,342 
1, no. 607 
1,355.034 



15T, 9a0. 385 
7,458,987 
S3ySei3B5 
93^794.804 
9i 768. 951 



11,015,599 
312, 041 
308,840 
403.111 
387,^07 



937,9^339 



l9,3V7,0ee 



89,404,371 
9,731.077 
3,471,215 
3, 037, 0^1 
*!,9H3&3 
4, 147, 318 
4.017,515 
5, 333, 1170 
7.345,44a 



49. 361, 487 

951,830 

1.214.990 

I, 474, 827 

1,590,300 



47, 539, 549 



|4.4H90f 

4J$3^78e 
4,344.319 
4,^^9,810 
40, 989, lit 
91,800,817 
34,7110,8*8 
40. 998. SIS 
54.488.965 



109,841/819 

8,410^697 
95^198; 384 

96. am. 350 



984. aaO, 874 
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Statement $kawing ike expiniatUm af (xrn^ and oam-mealin deoennkd periods. 



Yean. 



Con. Com^meaL 



FireyoAn ending 1830. 
Ten years ending 1840 , 
Twx yean endliig 1890 . 
Ten years ending 1860 . 
Ten years ending 1870 , 

Total in'45 years 



3,930,710 
3, 753. 919 
47,996,909 
51,»)3,099 
100. 605, 304 



Barrelt. 

783,408 
1. 661, 313 
3,696,449 
9,419,798 
9,531,631 



906,689.987 



11,015,599 



Statement ihewimg the value of exports of com and com-metd in deeennidl periods. 



Periods. 



Com. 



Corn-meal. 



Total value. 



Fiye years ending 1830 
Ten years ending 1840. 
Ten years ending 1850. 
Ten years ending 1860. 
Tea yean ending 1870. 

Total in 45 years 



#9, 019, 996 
9, 677, 815 
33,033,599 
37. 501, 880 
89, 047. 189 



19,404,371 
6,909,999 

19,031,973 
9, 064, 833 

19, 668, 718 



$i 484, 997 

8,880,107 
45,054,79$ 
46,566,713 
94,716,900 



157,980,395 



49,361,467 



199, 641, 819 



FLOUE AJfD GEAIN MOVEMENTS. 

The early period at which this report was sent to press precluded 
(he use of the annual reports of the boards of trade and other commer- 
cial corporations representing the leading markets of the country. The 
annual summaries prepared by commercial journals, though greatly im- 
proved in character and scope, and valuable as indicating the dnft of 
trade-movements, are not very reliable as exact statements of facts 
and figures. They are too often hurried up to produce a sensation on 
Jfew Year's day. They are also prepared with no concert of action, 
and with reference only to local views; consequently, they are only to a 
Umited extent available for general statistics. Their results can onlv 
be given in a fragmentary form, showing the trade-movements at each 
local center, but not tJie articulation of different centers with each other. 
Some represent the calendar year, others the year ending June 30, and 
still others the year ending August 31. Some embrace all freight 
passing by rail or otherwise, without handling or transhipment. 
Others, more properly, include only the freight actually handled. The 
system of commercial statistics demands two leading reforms : First, 
a more careful and sifting local inquiry for &cts; secondly, a common sys- 
tem, devised by some central representative authority, by which those 
tacts can be accurately embodied in general formulae and promptly 
published. The importance of such a system to our advanced civili- 
zation demands speciid attention and effort to secure the ends above 
indicated. 

Our flour and grain movements have enormously increased, especially 
daring the last two years. Our foreign shipments of wheat, flour, com, 
oats, barley, and rye, during the fiscal year closing June 30, 1874, 
amounted to 128,642,760 bushels, fiour in barrels being reduced to its 
equivalent of wheat in bushels. The aggregate of 1873 was 92.315,152 
bushels; of 1872, 79,632,238 bushels; of 1871, 62,937,759 bushels; of 
1870. 56,827,608 bushels : of 1869, 37,354,847 bushels. The total value 
of taeae wgortaj togetner with their preparations and other small 
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grains, in 1874, amounted to 8161,756,748 5 in 1873, to $99,090,831 ; in 
1872, to $85,166,523; in 1871, to $79,519,387 ; in 1870, to $72,485,775; in 
1869, to $53,256,474. The exports of 1874, compared with 1873, increased 
nearly 40 per cent, in quantity and 63 per cent, in value. The exports 
of 1873, compared with the previous year, increased 16 per cent, in 
quantity and 16 per cent, in value ; those of 1872, 26 per cent in quan- 
tity and 6i per cent, in value; those of 1871, 13 per cent, in quantity 
and 10 per cent, in value ; those of 1870, 49 per cent, in quantity and 3$ 
per cent, in value. 

During the fiscal year ending June 30, 1874, we exported of the prod- 
uct of the previous calendar year, including wheat, corn, oats, barley, 
and rye, 8.4 per cent., against 6.6 per cent, in the fiscal year 1873, 5.2 
per cent, in 1872, 3.8 per cent, in 1871, and 3.1 per cent, in 1870. 

Of wheat, including flour reduced to bushels, the proportions of export 
to product were as follows, the percentage of each fiscal year being ccdcu- 
lated on the product of the previous calendar year : 1874, 32.5 per cent.; 
1873, 20.8 per cent. ; 1872, 16.9 percent. ; 1871, 22.3 per cent.; 1870, 20.7 
per cent. 

Of com the percentages were as follows: 1874, 3.7 per cent. ; 1873, 3.5 
per cent ; 1872, 3.9 per cent. ; 1871, 0.9 per cent. ; 1870, 0.15 per cent. 

Of oats the percentages were as follows : 1874, 0.3 per cent. : 1873, 0.26 
per cent. ; 1872, 0.10 per cent ; 1871, 0.06 per cent. ; L870, 0.04 per cent 

Of barley the percentages were as follows : 1874, 1 per cent ; 1873, 1.8 
per cent. ;• 1872, 0.3 per cent. ; 1871, 1.3 per cent. ; 1870, 0.9 per cent 

Of rye the percentages were as follows : 1874, 10.3 per cent. ; 1873, 3.77 
per cent. j 1872, 6.17 per cent. ; 1871, 0.32 per cent ; 1870, 0.7 per cent 

These lacts show that during the years under review we have been 
perceptibly increasing the rate of export of our cereal products, espe- 
cially of wheat. That is, our surplus available for export is enlarging 
not only absolutely, but relatively; and in an increasing ratio, per annum. 
The next fiscal year, however, will show a much smaller percentage of 
export for the crop of 1874. The short crops of Europe for two years 
past explain this enormous increase in our exports of breadstuffs. The 
prospect of a good yield on the other side of the Atlantic had begun 
to react upon our shipments before midsummer. Seven months of the 
fiscal year ending June 30, 1875, show an export trade considerably 
smaller than the corresponding months of the previous fiscal yea^. Of 
wheat, the quantity is 35,962,629 bushels, against 45,825,549 in the cor- 
responding period of the previous year. The export of corn is reduced 
from 18 millions to 17 millions. 

In the marketing of our breadstufis New York still holds the pre- 
eminence, but other cities are increasing their trade at more rapid rates. 
During 1874 there was a marked variation in the lines of transportatiou 
by which some sections of the country marketed their produce. The 
following rSswnS of our leading markets will give some idea of the mag- 
nitude of bur cereal trade : 

NEW YORK. 

The total receipts of wheat, (including flour,) corn, oats, rye, and 
barley, at New York, during the calendar year of 1874, amounted to 
105,387,283 bushels, against 93,544,128 bushels in 1873, an increase of 
12 per cent; shipments, 72,070,936 bushels, against 52,564,024 bushels 
in 1873, an increase of 37 per cent. Of these aggregates 59 per 
cent, of the receipts and 89 of the shipments, or 61,903,250 bushels of the 
former, and 45,855,380 bushels of the latter, represent flour and wheat. 
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which together show an increase over the previous year of 16 per cent, 
in tiie receipts, and 27 per cent, in the exports. The total receipts 
of flour increased 13 per cent., and the exports 50 per cent., amount- 
ing to about 60 per cent, of the total foreign export of the fiscal year 
1874. Of wheat the receipts increased 17 per cent., and the exports 
20 per cent., constituting about 47 per cent of the exports of the country. 
The receipts of corn increased 19 per cent., and the exports 71 per cent., 
amounting to about three-fourths of the entire export of the country. 
The receipts of oats declined 4 per cent., while the exports nearly tripled 
in volume, constituting about one-seventh of the entire national export. 
The receipts of barley increased 13 per cent., while the exports almost 
ceased. The receipts and exports of rye declined about 40 per cent, 
each, yet amounted to 40 per cent, of the total rye exports. The dis- 
proportion in the increase of exports over receipts, has left a greater 
exhaustion of supplies in New York, as is shown by the reduced stocks 
on hand at the close of the last two years. 
The flour and grain movements for three years were as follows : 





1872. 


1873. 


1874. 




Beoelpts. 


Shipments. 


Beoelpts. 


Shipments. 


Beoelpts. 


Shipments 


Floor barrels. 

Wheat bushels. 


3,043.907 
16,338,433 


1.303.793 
13,399.320 


.3.546.568 
35.559.870 


1,655,331 
37,801.839 


4,017,307 
41.817,315 


3,463,738 
33,541,740 


Fkmr and wheat do... 

Com ••.... ...........do... 

Oats !do... 


31. 453, 968 
40,800.939 
13,443,137 
491,651 
3,964.441 


19. 313. 380 
35.653.603 

32,718 
633,355 

17,403 


63.393.710 

34. 576. 345 

11.335.430 

995.447 

3.444.206 


36,078,484 
15,416.787 

49.573 
1.069.140 

40.040 


61,903,350 

39,339,000 

^0,793,919 

593,114 

3,770.000 


45, 855, 380 

26,447,807 

123,538 


Bye do... 

Barley do... 


641,661 
3,560 


Total 


89,196,386 


45,639.358 


93.751,138 


53,654.034 


105.387.383 


73. 040. 936 







The total value of the flour, grain, bread, and other breadstufb ex- 
ported fipom New York during the calendar year 1874, was $81,161,763, 
induding the following items : barley, $317 ; bread and biscuit, $523,633 ; 
com, $15,967,763; corn-meal, $820,158; oats, $82,381; rye, $685,982; 
rye-flpur, $49,502; wheat, $47,8*^,442; wheat-flour, $14,111,815; other 
small grains and pulse, $765,091 ; maizena, and all other preparations 
from breadstufGs for food, $281,679. 

BOSTON. 

The total receipts of grain, including flour, reduced to its equivalent 
in wheat, amounted to 17,608,223 bushels in 1874, an increase of less 
than 1 per cent, over the previous year. Of flour, the receipts were 
1,890,487 barrels, an increase of 5^ per cent., and the shipments, foreign 
and coastwise, 287,718 barrels, an increase of nearly 25 per cent. Of 
wheat, the receipts were 1,362,366 bushels, an increase of 54 per cent. ; 
the shipments were 1,062,366 bushels, an increase of 119 per cent. The 
receipts of wheat and flour together were 10,814,452 bushels, an increase 
of nearly 10 per cent. ; shipments, 2,500,956 bushels, an increase of 52 
per cent. The receipts of flour and wheat constitute 61 per cent, of the 
entire receipts of cereals against 56 per cent, in 1873. The receipts of 
com amounted to 3,303,641 bushels, a decrease of 7 per cent. ; ship- 
ments, 380,254 bushels, an increase of 133 per cent. The receipts of 
oats were 3,037,269 bushels, a decrease of 18 per cent. ; of rye, 34,273 
bushels, an increase of 3 per cent. ; of barley, 418,615 bushels, an in- 
crease of 26 per cent. 
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The receipts of the old crop of wheat were readily marketed at high 
prices, on acconnt of the Eoropean .demand, but the priees of the 
copious new crop rapidly fell, reaching an unusual minimum. The 
quality of the wheat marketed at Boston during the year was 
superior, especially t^e white wheat flours, which surpassed the 
product of any former year. " Patent '^ spring flours multiplied 
during the year, realizing good prices. Some of these hare 
maintained their reputation, but others have declined. Prices of flour 
ran very low, declining through the year with a slight reaction toward 
tile close. The range of prices otf the first day of each month was from 
$4iK) to $11 per barrel ; the closing prices were $2.50 to $3 less for the 
same grade than at the beginning of the year. Corn and oats sustained 
l^mselves better than during previous years; corn ranged from 82 
cents to $1.06 per bushel, and oats, 52 cents to 72 cents ; rye firom $1 
to $1.25. 

The grain-movement of the last three years was as follows : 



1872. 



Seceipts. 



Shipments. 



1873. 



Beoeiptfl. 



Shipments. 



1874. 



Receipts. 



Shipment!. 



Flonr barrels.. 

Wheat bushels.. 

Flonr and wheat do.<. 

Com do... 

Oats do... 

Rye ...................do... 

Barley do... 

Total 



1, 586, 017 
403,436 



217,586 
151,860 



1,795,272 

880,747 



231,361 
486,128 



1,890,487 
1, 362, 017 



8. 332, 511 

5, 090, 755 

2,725.641 

13.989 

539,038 



1,239,790 
1, 673, 769 



9, 857, 107 

3, 55a 363 

3, 663, 364 

33.335 

332,849 



1,642,933 
162,729 



10, 814, 458 

3, 303, 641 

9,037,269 

34,273 

418, 615 



16, 701, 924 



17, 445, 018 



17,608,250 



S87,7i8 
1,00.381 



9,500,9M 
380,851 



PHILADELFHIA. 



The receipts of flour in 1874 were 40 per cent, greater than in 18Y3 ; 
the receipts of wheat increased 25 pertcent ; barley, 26 per cent. Oa 
the other hand, there was a decline in the receipts of corn of nearly 28 
per cent., of oats, 21 per cent., and of rye nearly 23 per cent. The ro» 
ceipts and shipments of the past three years were as follows : 





1872. 


1873. 


1874. 




Beoeipts. 


Shipments. 


Beoeipts. 


Shipments. 


BeceiptB. 


ShlpmentK 


Flonr barrels.. 


987,450 
4,160,800 


113,036 
412,761 


994,680 
4,378,800 


142,386 
1,938,310 


1,401.700 
5,471,700 




Wheat bnahels.. 





flonr and wheat do... 


9,096,050 

8.137,380 

5,830,400 

320,940 

730,380 


977,941 
3,462,473 


9, 346, 800 
8,233.400 
5,980,565 
323,600 
1,066,392 


2,650,240 
2,005^368 


12,480,800 

5.954,700 

4,705,000 

849,091 

1,830,308 




Com.... ••.•••>...%.•. .do. .. 




Oats do... 












Barley do... 
















Total 


84,117,150 




84,949,157 




84,685,383 













The flour and wheat movement exceeds that of any former year, while 
transactions in com are less than in three years previous. Hie oats 
trade also shows a great reduction, making the total receipts of flour 
and grain below last year. 
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BALTIBiOBE. 



The floor and grain trade of Baltimore, daring 1874, showed a great 
enlargement The aggregate receipts of flour and wheat consolidated^ 
and of com, oats, and rye, amounted to 24,699,250 bushels, an iucrea8e(of 
nearly 30 per cent, over 1873. While the receipts of oats declined 9 per 
cent, all the other articles were handled in larger quantities. The re- 
oeipts of flour increased 17 per cent and the shipments 32 per cent. The 
receipts of wheat increased 127 per cent, and the shipments 208 per 
cent. Of flour and wheat taken together, the receipts increased over 50 
per cent., and the shipments more than doubled. Of corn, the receipts 
increased 12 per cent., while the shipments slightly declined. The re- 
ceipts of rye increased 18 per cent. Barley was handled in quantities 
too small to excite observation. 

The production of flour by the city mills greatly increased, amounting 
to 297,935 barrels in 1874, against 258,589 barrels in 1873. Since the 
repeal of the State inspection-laws, the term ^^city mills" has been ap« 
plied more extensively than formerly, and now includes several mill- 
properties on the Patapsco Biver outside the city limits, the produce of 
which was formerly classed as ^' western flour." Including these, the 
" city-mill" product of 1874 amounted to 507,035 barrels. These estab- 
lishments include quite a number devoted exclusively to high-grade 
flour, which flnds a strong demand in Europe and South America. 
Choice Baltimore and choice Saint Louis brands for years shared the 
supremacy of the eastern markets, but of late they have found formi- 
dable rivals in the '' patent" spring- wheat brands of the l^orth- 
west. Baltimore is a leading point of shipment to the South, and is 
increasing its trade in that direction. Prices, during 1874, were unpre- 
cedentedly low. Howard-street super fell from $5.50 ® $6 per barrel, 
January 1, to $4 'g) $4.50 December 15 ; western extra from $6.25 ^ $7 
to $4.75 fa> 5.25 : city mills extra from $8.25 ^ $8.50 to $6.50 (S> $6.75. 
Southern red wneat opened at $1.50 ^ $1.87 per bushel, and fell by the 
Ist of November to $1.15^ $1.30, with a slight subsequent reaction; 
sooihern white wheat fell fix>m $L70 fS> $1.90, January 1, to $1.15 fa> $1.30, 
November 1. The prices of wheat on the 1st day of each month were 
imiformly lower than in 1873. The price of com rose from 70 cents to 
80 cents per bushel in January to $1 to $1.03 in October, but fell to 80 
oraits ® 85 cents in December ; southern com was in fair supply, but 
western fiall off greatly. Prices of oats rose from 51 cents'® 54 cents 
per bushel in January to 70 cents ^ 74 cents in June, but declined to 
63 cents ^ 66 cents in December. Bye fluctuated in price, the quota- 
tions January 1 being 90 cents ® 98 cents and $1 ^ $1.05 December 1, 
die minimum, 75^80 cents, being in August. The grain and flour 
movements of three years were as follows : 





1873. 


187a 


1874. 




Beoeipto. 


ShipmoitSi 


Bdoeipts. 


Shipmeiita. 


Bfloeipts. 


Shipmenti. 


moor bsEteU.. 

WbMt bnahel*.. 


1,173,967 
8,456,100 


383,553 

88,085 


1,319,618 
8,810,917 


350,568 
1,158,097 


1,539,387 
6,389,834 


47i758 
3,556,848 






Fhmz'uid wheat do.... 

Cora do — 

Oate.........— --— ---do.... 

JCPO •««<■••••■«*• ••■••■CIO. •• • 


8,335.935 
9,045,465 
1,959,161 

90,938 


1,500,790 
5,157,335 


9,373,977 

8,330^449 

1,855,078 

100,519 


8,955,937 
6,003,618 




5,939^638 
5,959,757 














O^rtal 


1^431,499 




19,070,017 




34,699,850 
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CINCINNATI. 

The statistics of GiDcinnati are prepared under the direction of the 
chamber of commerce, and represent commercial years ending Angnst 
31. The latest report published closes August 31, 1874, and conse- 
quently embraces the movement of only a small portion of the last crops 
of cereals. The flour-trade about held its own during the last commer- 
cial year, the receipts being 9,447*barrels more than during the previoos 
year, while the shipments declined 9,055 barrels. The loss in shipments 
is attributed to the small margin between Oincinnati prices and those 
of Eastern markets. This has cut down the Eastern trade ; the exports 
down the Ohio Eiver have also fallen oflf slightly, but to the up-river 
ports the shipments increased 23,769 barrels. The trade with YirginiA 
and the Southeast is enlarging. A strong and discriminating local de- 
mand has induced the production od a large scale of fine-grade flour. 
Spring-flour is also in greater request, some brands bringing 40 to50 cents 
per barrel more than similar grades of winter-flour. The sources of 
supply did not materially change during the year. The quality of the 
flour marketed during the last year was excellent. A new process has 
proved successful in the separation of high grades of flour from mid- 
dlings. Prices during the year, rose from $7 per barrel for family-flour 
at t^e beginuing to $7.50, but receded to $5.20 as the abundant new 
crop made its leveling influence felt. The average price of family was 
$6.60.4 against $7.46.8 during the previous year. The average price (k 
superfine flour during the last commercial year was $5.06j^ per barrel, 
against $5.56J in 1872-'73, and $6.06 in 1871-72. 

The grain-market of 1874 greatly improved. Cincinnati has been 
one of the best local markets in the Union, but of late it has shown a 
tendency to become a distributing market. Facilities of transporta- 
tion are improving, and greater energy is manifested in the prosecution 
of this branch of trade. The receipts of unmanufactured wheat increased 
42 per cent., while the shipments increased 89 per cent. The quality of 
the receipts of the crop of 1873 was below average ; the grain, having 
been poorly harvested, was light and frequently stained. The crop of 
1874, however, was in marked contrast, being in quality one of the best 
on record. The average price for red winter-wheat No. 2 was $L37.9 
per bushel, against $1.56.3 in the previous year. 

Of corn, the receipts by rail and river increased about 20 per oentp 
and shipments over 100 per cent., the largest trade of any year in the 
history of the city. These figures do not embrace the corn brought into 
the city from the country immediately around. Starch-factories in the 
vicinity consumed 744,649 bushels of com not included in the market 
reports of the chamber of commerce. The aggregate receipts of the 
city and its immediate vicinity were not less than 3,500,000 bushels. 
The shipments East and South both increased. The transactions of 
the year were quite satisfactory, embracing only the crop of 1873, 
which was inferior to its predecessor in quantity and quality. The de- 
mand was good and prices advanced. The monetary panic, occuiring 
about the advent of the new crop, cut down quotations to 43 cents per 
bushel, but by a constant appreciation they rose to 70 cents before the 
close of the year ; the average was 60 cents, against 42.6 cents doling 
the previous year. 

The receipts of oats fell off nearly 10 per cent, and the shipments 33 
per cent The returns do not include receipts by wagons, which, are 
known to be quite large. There was but small accum^tion of stocks 
at any time during the year. The flrst receipts of the crop of 1874 
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vere clean and well harvested, but deficient in weight. Prices ruled 
high ; Ko. 2, mixed, averaged 48.2 cents per bushel, against 36.1 the pre- 
vious year ; the maximum, 68, was in July. 

The receipts of rye diminished nearly 10 per cent., while the ship- 
ments increased 90 per cent. The demand was local, but well sustained. 
Phoes of "So. 2 averaged 92.9 cents per bushel, against 75.8 the previous 
year; the maximum, $1.18, was in May, and the minimum, 70 cents, in 
l^ovember. 

The receipts of barley fell off nearly 12 per cent, while the shipments 
increased at the rate of 142 per cent. It is estimated that 300,000 bush- 
els were received by wagons from the neighboring country, of which the 
statistical authority takes no cognizance. Most of the import is for 
local consumption. A steady demand made prices high, No. 2 fall-bar- 
ley averaging $1.51}, against 86.9 cents the previous year. 

The following table shows the movements of four and grain at Cin- 
cinnati during the last three commercial years : 





1872. 


1873. 


1874. 




Receipts. 


Shipments. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 


Floor barrels. 

Wheat bashels. 


582,930 
762, 144 


410, 501 
323,405 


765,469 
860,454 


560,829' 
412,722 


774, 916 
1, 221, 176 


551,774 
783,990 


Floor and wheat do.. 

Corn do.. 

3at8 do.. 


3, 676, 794 
1,899,866 
1, 160, 053 
357,309 
1,177,306 


2, 375, 910 

246,632 

230.963 

110, 464 

26,984 


4, 687, 799 
2,259,544 
1, 520, 979 
426,660 
1,928.245 


3, 216, 767 

324,183 

324,718 

61,577 

37,456 


5, 09.^ 756 
3,457,164 
1,372,464 
385,934 
1,084,500 


3, 542, 860 
658, 718 
216,660 
117, 349 
90,688 


Rye do.. 

Barley do.. 


Total 


8,264,328 


2,990,953 


10, 193, 227 


3, 964, 801 


11, 395, 818 


4, C26, 275 





CHICAGO. 

The receipts of flour in Chicago during 1874, compared with 1873, in- 
creased 4 per cent.9 while the home manufacture declined 5 per cent, and 
the shipments 2 per cent The trade of the year was duU and unpro- 
fitable. Before midsummer the certainty of an immense wheat-crop, 
both in this country and in Europe, foreshadowed a rapid decline in (he 
transatlantic demand for breadstuffs. Prices in Chicago reacted so 
suddenly, that many millers and dealers changed their shipments to 
other points, especially to the eastern cities, thus forestalling a demand 
which constituted one of the main springs of Chicago trade. Flour- 
manufactnre has not increased since the great fire of 1871, though new 
machinery was set at work at the close of 1874, promising a consider- 
able increase during the coming year. Complaints are made that till 
lateJy ttke practical operation of the warehousing system was unfavor- 
able to the milling interest. But later arrangements have been made^ 
by which millers can obtain wheat by sample from any part of the 
country. The superior Chicago brands are mostly shipped to points 
within the United States ; the medium grades go to Canada and Europe. 
The latter, known as shipping spring extras, ranged from $4 to $6 per 
barrel during the year, averaging $5.01. Winter-flours were in market 
in such abundance as to render them for a time practicafly unsalable. 
The improvements in spring-flour manufacture have enlarged the sale 
of that class, and caused it to take the place of winter-flour of the same 
and at lower prices. The flour manufactured during 1874 
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amonnted to 251,000 barrels, against 264.363 barrels in 1873, 186,988 iD 
1872, 327,739 in 1871, and 443,967 in 1870. 

The receipts of wheat increased 14.8 per cent., and the shipments ILS 
per cent. Dnring the early part of the year low railroad-freights caused 
a rapid movement, while prices declined slowly bat steadily. Bat both 
the movement and the prices fell off with the opening of navigation. 
As the increased yield of Enrope became more evident, bayers beguito 
hold back ; and when oar own plentiful crop of 1874 began to comeint^ 
the Chicago and Milwaukee markets in great abundance, prices eame 
down very suddenly. Yet, even with this great disturbance, the range 
of fluctuation was narrower than during the preceding year. No. 2 
spring ranged from 81^ cents to 81.28^ per bushel, a difference of 47 
cents against 59 cents in 1873 ] the average was $1.08} against $117^ 
the previous year. The causes which rendered the trade disastrous to 
legitimate operations at the same time removed motives to illegitimate 
combinations. Parties who had purchased largely in anticipation of 
" corners,'' were compelled to sell at a heavy loss. The danger of specu- 
lating upon the foreign demand was never more fully realized in actual 
experience. 

The short corn-crops of 1873 and 1874 are sufficient as a general ex- 
planation of the smaller volume of that branch of the grain-^ade. The 
receipts of 1874 were 7.7 per cent, below those of 1873, which, in turn, 
had declined 19 per cent, from 1872 ; the shipments of 1874 show a 
decline of 10.79 per cent., and those of 1873 of 21.8 per cent., from the pre- 
vious year. Yet, with the heavy decline in receipts, the average price 
of 1873 was 37 cents per bushel against 38J in 1872. The still shorter 
crop of 1874 raised the average of that year to 65 cents. This increased 
price gave a total value to the receipts of 1874 about 62 per cent 
greater than in 1873. Prices in 1874 exhibited considerable fluctuations, 
reaching the maximum, 85^, in November. The dry summer was favor- 
able to the early maturity of the new crop, which, sooner than usual, 
came in competition with the old one. The market was kept during several 
months in a chronic state of excitement by combined efforts to "comer" 
the crop. The decline of iron-production in the Northwest rendered 
available a large amount of cheap lake-transportation, which, accord- 
ing to commercial estimates, attracted at least 6,000,000 bushels to 
Chicago, which otherwise would have reached the Eastern markets 
through other channels. 

The oats-trade declined about 30 per cent, in both receipts and ship- 
ments. The market was disturbed by speculative movements, which 
caused both gains and losses on a considerable scale. Under the Opera- 
tion of these influences, market-quotations frequently represented 
imaginary and not legitimate values. The average price of No. 2, in 
1872, was only 29 J cents per bushel, though at one time "cornered'' up 
to 43J cents. The large crop of 1873 averaged 28f cents ; in 1874 the 
•average was 46 cents, being " cornered," in July, up to 85 cents. Ship- 
pers of oats from Chicago realized better profits than usual. 

The receipts of rye during 1874 were only 755,769 bushels, against 
1,189,464 bushels in 1873, a loss of nearly 30 per cent. ; shipments, 
339,892, but little more than a third of those of the previous year. A 
light supply,with a fair demand kept stocks down to a very low pdnt, 
bringing the trade within easy manipulation. The conservative char- 
acter of the controlling influences of the market is shown by the nar- 
row range of prices — from 77 cents to $1.01 per bushel, or 24 cents against 
35 cents in 1873, and 43 cents in 1872. The quality of the crop 
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bandied here was good, the proportion of ^^ rejected " being less than the 
average of former years. 

The receipts of barley declined 23 per cent., and the shipments nearly 
35 per cent. The expectation of lower prices was consequently disap- 
pointed. The range for l^o. 2 was from 90 cents to $2 per bashel, against 
50 cents to $1.58 in 1873, a difference of 40 to 42 cents. The market was 
greatly disturbed by specnlative movements at different periods. 

The total receipts of all classes of cereals, including flour reduced to 
its equivalent of wheat, were 95,208,041 bushels, a loss of 5 per cent. 
The shipments were 84,928,572 bushels, or 8^ percent, less than the pre- 
vious year. The comparative receipts and shipments of the last three 
years were as foUows : 



18T2. 



1873. 



Receipts. 



Shipments. 



Receipts. 



Shipments. 



1874. 



Receipts. 



Shipments. 



Flour barrels. 

Wheat bushels. 

Flonr and wheat do.. 

Com do.. 

Oats do.. 

Rye do . . 

Bariey do.. 

ToUl 



1, 533, 014 
12,724,111 



1, 361, 328 
12, 160. 046 



2,487,376 
86,266,562 



2, 303, 490 
24, 455. 657 



2,591,525 
30, 177, 076 



20,384,211 
47, 366, 087 
15, 061. 715 
1. 129. 086 
5,251,750 



18, 966, 686 
47,013,558 
12, 255, 537 
776, 805 
5.032,308 



38,703,442 

38,157,232 

17, 888, 724 

1, 189, 464 

4,240,239 



35, 973, 107 
36,754,943 
15,694,133 
960,613 
.3,966,041 



89, 192. 849 i 84, 074. 688 



ilOof 



43. 134, 701 

35, 815, 041 

IS, 855, 417 

755,769 

3,847,113 



179, 101 



92,748,837 



95, 206, 041 



2,249,338 
87.353,635 



38,600,325 

32,806,370 

10,777,801 

339,692 

8, 404, 784 



84, 928, 572 



SADS'T LOUIS. 



The flour and grain trade of Saint Louis, during 1874, considerably 
enlarged its general aggregates in spite of a decline in the receipts of 
corn and rye. The increase has been mainly in flour and wheat, both 
of which show a large advance upon the previous year. The number 
of barrels of flour manufiEictured was 1,581,000, an increase of 11 per 
cent. The receipts of flour manufactured elsewhere amounted to 
1,583,604 barrels, an increase of 18 per cent. The total amount of flour 
handled \vas 3,164,604 barrels, an aggregate of 14 per cent, greater than 
that of the previous year, and equal to three-fourths of the flour-re- 
ceipts of New York. The shipments were 2,967,047 barrels, showing 
an increase of 18 per cent., and eijualing about three-fourths of the for- 
eign shipment of the country. Saint Ijouis is the greatest flour-manu- 
factuiing center in the world, and is annually enlarging her enterprise 
in this ^r^tion, while her commercial transactions are increasing at a 
still more rapid rate. Yet the year 1874 is complained of in her com- 
mercial circles as a dull year. The milling interest realized but slender 
profits and found great difficulty in maintaining itself. It was aided 
by the extraordinary demand for the oSal of its immense flour-product, 
which was rapidly disposed of at high prices. The prices of flour of all 
grades showed a steady decline dunng the first ten months of the year, 
with a partial reation toward its dose. Spring extra fell from $6.75 ^ 
$6.25 per barrel in January to $4 ^ 84.50 in November, but rallied 
in December to $4.50 ^ $4.65 ; club declined firom $6.50 ^ $7 to 
$4.50 ® $5, and rose again to $5 ^S) $5.30 ; winter XX fell from $6.25 ^ 
$6.50 to $3 ® $4.85, afterward rising to $455 ® $4.70 ; family fell from 
$7.50 ® $9.50 to $5.40 <S) $6.75, with a reaction to $5.50 ^ $6.40. These 
figures sufficiently explain the embarrassment of the milling interest 
daring 1874. 
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The receipts of wheat increased 28 per cent, and the shipments nearly 
60 per cent. The combined receipts of wheat and flour, reduced to 
wheat, increased nearly 25 per cent., and the shipments 21 per cent 
The wheat handled in this market during this year was almost ezcla- 
sively winter-grain, which was in such abundant supply that prices 
steadily declined throughout the year ; l^o. 2, red winter, fell from 
$1.63 per bushel, at the beginning of the year, to $1.05 at its close -, 
spring- wheat from $1.12 and $1.24 to 88 cents and 92 J cents. 

The receipts of corn fell off 9 per cent., but the market-price rose to 
an average of 70 cents per bushel during 1874, against 40 cents in 1873, 
making the money- value of the corn-trade of 1874, as well as the profits 
of the Saint Louis dealers, much greater than during the previous year. 
The close of 1874, however, showed a decline from the high figures pre- 
viously ruling. 

The receipts of oats show a small increase, while the prices ruled 
much higher than the previous year. No. 2, white, opened in January 
at 46 and 46J cents per bushel, and gradually rose at the end of the 
year to 57 and 57 J cents. The receipts of barley showed a considerable 
increase, the prices at the end of the year being lower than at the be- 
ginning. Eye decreased in quantity, but advanced in price through the 
year from 80 cents and 85 cents per bushel in January to 97 J cents and 
$1.05 at the close of December. 

The flour and grain movements of the last three years were as follows: 



Flour barrels. 

Wheat bushels. 

Flour and wheat bushels. 

Com do»... 

Oats do. 

Kye do. 

Barley do. 

Total do. 



1872. 



1873. 



Receipts. 



1,259,933 
6, 007, 987 



12, 307, 652 
9, 479, 387 
5, 467, 800 
377.587 
1,263,486 



SB, 895, 912 



Shipments. Eeceipts. 



S, 247, 040 
918, 477 



12, 153, 677 

8.029,739 

3, 464, 594 

150,208 

87,566 



93, 885, 784 



1, 296, 457 
6, 185, 038 



12, 667, 323 
7, 701. 787 
5,359,853 
356,580 
1, 158, 615 



Shipments. 



2, 506, 215 
1, 210. 286 



13, 741. 361 

5,216.916 

3, 215, 206 

806,652 

125,604 



27,243,158 22,505,739 



1874. 



Receipts. 



1, 583, 604 
7. 909, 437 



15. 827, 457 

6, 984, 916 

5, 258, 025 

284.332 

1,403,669 



29, 757, 399 



Shipments. 



2,967.9^ 
1.938,1« 



16,771.871 

ilia. 917 

3,979.41; 

163, T» 

919^619 



25,953,964 



The manufactures of 1872 were 1,294,798 barrels; of 1873, 1,420,2 
barrels ; of 1874, 1,681,000 barrels. 



SAN FEANCISCO. 

The statistics of San Francisco are reported by »* harvest-years/ 
closing June 30. During the harvest-year ending in 1874 the recei ^* 
of four amounted to 1,878,132 quarter sacks, against 889,116 quan ' 
sacks the previous year; the exports amounted to 644,710 barrels, again < 
263,645 barrels the previous year. The receipts of the last six monti 
of the calendar year 1874 were 274,021 barrels, of which 250,609 I 
rels were made in California, and 23,412 barrels in Oregon. The re< 
of the last six months of 1873 were 308,527 barrels, of which 26:5,"-' 
were from California, and 46,459 were from Oregon. The exports 
sea for the last half of 1874 were 219,016 barrels, worth $1^134^,^'^ 
against 328,031 barrels, worth $2,076,426, during the same period ' 

1873. During the last two years a very large export was directed 
Great Britain, but this trade is not regarded as permanent, as it w^ 
the result of the short crops of Europe for two or three years prior 

1874. A very large and regularly increasing exi>ort to Ghinar, J 



;repobt of the statistician. 8& 

I the Pacific islands is noted. Daring high prices of grain in En- 
) it is foand that the exports of flQor to that continent greatly in* 
i , but in years of greater abundance at home, Engl&h buyers 
iter to ship California wheat, to be manufactured into flour in Eng- 
d. The flour manufacture of San Francisco has been greatly en* 
ged of late years. High grades, which are produced in increasing 
ieetion, find an enhanced home demand, while superfines are in request 
export to Asia and Polynesia. The exports of flour, with their aggre- 
>e values, during the last four calendar years, were as follows : 1871, 
J,094 barrels, valued at $1,614,637 ; 1872, 247,088 barrels, w6rth $1,- 
),391 ; 1873, 479,418 barrels, valued at 82,898,980; 1874, 635,695 bar- 
s, valued at $3,042,900. 

3f wheat, the receipts of the harvest-year ending June 30, 1874, 
re 7,829,821 centals, or 13,049,701 bushels, against 10,780,895 cen- 
8, or 17,968,158 bushels the previous year. The receipts of the 
months ending December 1, 1874, were 6,566,203 centiQSy or 
943,671 bushels, against 6,043,997 centals, or 10,073,328 bushels dur- 
I the same portion of 1873. The exports of the latter half of 1874 
re 5,488,186 centals, or 9,146,976 bushels, worth $8,625,830; during 
^ latter half of 1873 the export amounted to 4,706,767 centals, or 
44,595 bushels, valued at $9,979,811. The quantities and values ex- 
rted during the last four caleiidar years were as follows: 1871, 
;il,679 centals, or 2,186,131 bushels, valued at $3,178,635; 1872, 
>71,383 centals, or 10,118,971 bushels, valued at $10,671,004 ; 1873, 
.75,960 centals, or 15,293,266 bushels, valued at $18,658,744; 1874, 
154,670 centals, or 13,424,450 bushels, valued at $14,144,150. 
rhe sudden change in English markets to medium and low prices 
ring the latter half of 1874 greatly affected the export of flour and 
leat, yet there was a partial reaction of prices in San Francisco at 
B close of the year, in spite of the fact that the warehouses in the in- 
rior were full of wheat, a large portion of which had been withheld 
)m market in anticipation of higher prices. The total receipts of 
leat, including flour reduced to wheat, during the harvest-year ending 
me 30, 1874, were 16,497,365 bushels, against 19,0^9,555 during the 
•evious year. During the latter half of 1874 the receipts were 
I,"313,771 bushels, against 10,943,671 in the same period of 1873. The 
cports of the last harvest-year were 15,345,615 bushels against 
',699,370 bushels the previous year. The exports of the last half of 
^74, which is the first half of the current harvest-year, were 10,242,056, 
jainst 16,663,018 bushels during the last half of 1873. The quantities 
id values exported during the last four calendar years were as follows : 
71, 3,346,601 bushels, valued at $4,693,272; 1872, 11,354,411 bushels, 
lued at $12,001,395 ; 1873, 17,690,356 bushels, valued at $21,657,724 ; 
74, 16,102,925 bushels, valued at $17,287,060. 

The production and marketing of com on the Pacific coast are on too 
lall a scale to attract notice in general statistics. The rye-trade was 
o very limited. The California oatscrop was ordinary in quan- 
T and quality, but prices were kept down by heavy receipts from Or- 
^1^ ; amounting during the last half of 1874 to 85,335 centals. The 
^ipts of the harvest-year ending June 30, 1874, were 243,400 cent- 
'> against 200,545 centals the previous year; the exports were 
^40 centals, against 6,437 centals the previous year. The demand 
Oa Australia during the latter half of 1874 greatly stimulated the oats 
>vement, the total receipts for six months being 243,933 centals, and 
^ shipments 52,908. The exports of the last four calendar years were 
► follows: 1871, 7,832 centals, worth $14,861; 1872, 10,170 centals 
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worth $17,983 ; 1873, 5,725 centals, worth $12,129 5 1874, 78,354 centals 
worth $130,127. 

The receipts of barley for the harvest-year ending in 1874 were 
1,127,390 centals, against 981,028 the previous year ; the exports were 
243,758, against 226,927 the previous year. A still greater increase is 
noted during the last half of 1874, or first half of the current harvest- 
year, the receipts, 912,478 centals, amounting to nearly the aggregate 
of the previous twelve months ; the exports for six months were 178,073. 
The increase in the exports arises from a demand in the States east of 
the Mississippi. In the fall of 1873 a few hundred tons were shipped 
eastward by rail, but early in 1874 the movement received a great im- 
pulse, and amounted during the year to 350,000 centals. The business 
of 1875, however, foreshadows a great reduction from exhaustion of 
supplies. The crop of 1874 was good, and its large surplus has been 
disposed of at good prices. The exceptional eastern demand de- 
pleted the stocks available for brewing, and consequently the country 
was scoured for desirable crop parcels. All kinds of barley sympathize 
in the high prices thus created. The farmers have been encouraged to 
increase their barley acreage. The market was firm at the close of the 
year. 

RECAPITULATION. 

The comparative flour and grain receipts and shipments at the 
above-named points are shown in the following tables : 

Flour, harreU. 



187SL 



B«oafpti. 



SliipiDent& 



1873, 



E«£«iptii. 



Sliipmeiit& 



1914, 



EftCfliptt, 



Shitmusnt^ 



Boat«D 

PWl*d*lphi*-.. 

EAlltnufe 

Glndimati*.... 

Cblouo ,,,, 

SoiDit Loak.,.. 
&ut Ff&ndaco , 



1,586,017 
907.450 

1, 175, 967 
589.930 

1, Sn, 014 

l«^i,933 



I, Ml 798 

ai7,see 

113,035 
333,553 
410,501 
l,3fil,33t» 
% 447, 040 
a47,0t^e 



3. 546, 569 
1,795,373 

€04,6a0 
1, 312, U13 

765, Am 
% 4^7, 376 
l,S9at457 



1, OSSv 331 
331,301 
149L3fl6 
350,566 
MO, ^29 
^303,430 
a,50e.3l5 
479, 41§ 



i 017, aoT 
1, 390. 4g7 
i, 401, 700 

J, 53&. an 

774, &16 
3,501,5^ 
1, 513, GD4 



337, ^IB 



St, 774 
535, 6» 



* Commercial yean ending August 31. 
Wheatf lusheU, 





187a 


1673;. 


1974. 




KeceiptH. 


Shipmenba. 


Beoalpu. 


Shlpmenti. 


BeCflfpta. 


ghipniLe&ta 


N(nr York „„„ 


16, im. 433 

403, 4a« 

f iOQ, §00 

a,4Sfl,100 

7©3,144 

1^781141 

§,007,987 


13,999,3^0 

151, am 

411,761 

3ffia.405 
19, ISO, 046 

918,477 
iq^ lia, 971 


35,550,870 

8bO,747 

4,373,i00 

3,fll0,»n 

^,454 

%9fl6,5aa 

fl, 115, 033 


27,801,629 

4b6.13fl 

1,931^310 

1,15^,097 

414.723 

S4,45iV,«57 

1,31{1,3&? 

U3^3,ae«j 


41, 817, 315 
1, 363, 017 
5,471,700 

1, 431, 176 
a),l77,07e 
7,909,437 


3a,5€l,74» 
1,0«£,3« 


Boftiin » ^^^„.,,, 


PhUadelphiA , ., , . 


Baltimore. ^,»,,., ,_,. 


»7,3S^i39 


Uiudnnati*..,. 


ClilcajEi] ,.,,*^ 4 


Saint LoniB l^l^lll I "^ 


Saa FranciAeo ♦.,,,,, 











* Commercial years ending Aagost 31. 
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CUkafio 

Sim Frwiciwo . 



lam 



Bficelpta. 



a. 333; 911 

li,307,fi5a 



SMpmeots. 



I, 33:*, TOO 
3T7,Ml 
1,500,7^ 
4 315.910 
lg,3e€,Ade 
13, l^p dTt 
11,354,411 



ia73. 



&«<!eipt«. 



53.3dl&,7t0 

3, 340, 400 

4, 687. 793 
38, 703, 443 
13; 667, 333 



3bIptii«QT8- 



3e«07a4a4 

1.643.933 
S,650,3«) 
3, 955^937 
3,Sie,S67 
35,973,107 
13. 741, 361 
17,090,35« 



1^4. 



Roeelptc 



61, 903, 350 
10,914,453 
13, 4iW. 300 
14,096,019 
5. 005, 758 
43, 134, 701 
15, ffirr, 457 



ShJpmttaU. 



45,^55,380 
3pS00,9^ 

"5^930"Si 
3,543,j^0 
3S, 600, 335 
16, 771, 871 
16, 103, 9U5 



* Commercial year ending Angnst 31. 
Com, hueheU. 



New York ... 

Boston 

PhOadelphiA. 
Baltimore..., 
CiBoiBBati*.. 

Chioa^ 

Saintlioiiia.. 



1872. 



Beeeipts. 



40.800,939 
5,090,755 
8, 137, 380 
9,045,465 
1.898,866 

47, 366, 087 
9,479,387 



SMpmenta. 



35,653,603 
1.673,769 
3,463,473 
5, 157, 335 
. 346,633 
47. 013, 558 
8,039,739 



1873. 



Beeeipts. 



'.Shipments. 



84,576.345 

3,558,363 
8,233,400 
8,330,449 
8,350,544 
38. 157. 338 
7, 701, 787 



15,416,787 

168,739 

8,008,368 

6,003,618 

384,183 

36,754,943 

5,816,916 



1874. 



Beeeipts. 



89,389,000 
3,303,641 
5,954,700 
9,355,467 
3, 4S7, 164 

35, 815, 041 
6, 984, 916 



Shipments. 



86,447.807 
380,854 

'"5,"95i*757 

658,718 

32,806,370 

4,118,947 



* Commercial years ending Angost 31. 
Oats, lusheU, 



:HvwY<iTk. 



sSSmon , 

OiiKdaiiMi*.... 
Chicago 

;Sui IVaiEuiUo». . 



167: 



1973. 



Becetpta^ 



1% U3, itn 
3,735.641 
5,530.400 
1, 359, IHL 
1, 160, 033 

13, 061. 715 
5, 4«7, WO 



Sbipmenba. Bec«iptSi 



n"lt 



330,963 

13,855.537 

d, 464, 534 

31,711 



11,^15.430 
3,663,364 
i5,9W,5e5 
1, 355, 073 
1,5S0,0?9 

17,8da,734 
5,359.&53 



Shipments. 



49. 573 



394,718 

15. em, 13a 

3,315,ffl0e 
17,691 



B^alpts- 



U),7W,019 
3,037.3© 
4,705,000 
1. 139, 31€ 
1, 373, 464 

13, 855, 417 
5,358,6^25 



Shipmeata. 



133,538 



316,660 

10, 777. 301 

3,97^,416 

344,856 



* Qoigtmeroial years ending August 31. 
Eye, husheU. 



1872. 



Beeeipts. Shipments. 



1873. 



Beeeipts. 



Shipments. 



1874. 



Beeeipts. 



Shipments. 



3r«wTork.. 

Boston 

Philadi^^hiA 
Baltiasro.... 
Cindmuitl* . 

Chica»> 

Saint Xoois. 



491, 851 
13,9<?9 
380.940 
190.938 
357,309 
1. 189, 086 
377,587 



623.355 



110, 464 
776.805 
150,208 



995, 447 
33,335 
322,600 
100, 519 
426,660 
1, 189, 464 
356,580 



1, 069, 140 



61,577 
960. 613 
206, 652 



592,114 
34,273 
849,091 
118,548 
385,934 
755,769 
284,332 



641,661 



117, 349 
339,892 
163, 720 



* Commercial years ending August 31. 



88 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

Barley, bushels. 





1872, 


1873. 


1874. 




Receipts. 


Shipments. 


Beceipts. 


Shipments. 


Receipts. 


Shipms&ti. 


New York 


3,964,441 
539,038 
730,380 
1,177,306 
5, 251, 750 
1, 263, 486 


17, 402 


2,444,206 
332,849 
1,066,392 
1,228,245 
4,240,239 
1, 158, 615 


40,040 


2,770,000 
418,615 
1,236,392 
1,084,500 
3, 247, 113 
1,402,669 


3,560 


Soston 




PhiliMlelp>»*ft ... 








Clnclonati * l. 

Chicago 


26,984 

5,032,308 

87,566 

314,559 


37,4.^6 

3,366,041 

125,604 

465,875 


S.40i^ 


SftiUt l^niB T - , T r , r r r r T 


nS;<io 


Sftn P'raDcisco 


S79;698 











* Commercial years ending Angost 31. 
All grains, including flour, reduced to icheat-hushels. 



New York.. 

Boston 

Philadelphia 
Baltimore ... 
Cincinnati* . 

Chicago 

Saint Xonis. 



187-2. 



Receipts. 



89, 196, 326 
16, 701, 934 
24, 117, 150 
19, 431, 499 
8, 264, 328 
89, 192, 849 
28, 805, 912 



Shipments. 



45, 639, 358 



2, 990, 953 
84, 077, 888 
23, 885, 784 



1873. 



Receipts. 



92, 751, 128 
17, 445, 018 

24. 949. 157 
19,070,017 
10, 123, 227 

100, 179, 101 

27. 244. 158 



Shipments. 



52, 654, 024 



3, 964, 801 
92, 748, 837 
22, 505, 739 



1874. 



Receipts. 



105,387,283 
17, 608, 2»0 
24,625,383 
24,699,250 
11, 395, 818 
95,208,041 
29, 757, 399 



Shipments. 



73; 040,9% 



84,9ie;sn 

25,953.561 



* Commercial years ending August 31. 



LIVESTOCK MARKETS. 



NEW YORK. 

The strong competition of several western cities, and the exception- 
ally high prices resulting from it, diverted a considerable portion of the 
usual live-stock trade of ^ew York to other points, as is shown by the 
decreased receipt, during 1874, of all classes of farm-animals, except 
beeves, which show a small increase. Commercial journals eomplaijaed 
of a gross abuse in railroad transportation. Several companies, by al- 
lowing special low freights to a few live-stock operators, had enabled 
them to practically control the market. The business of supplying the 
Eastern markets thus fell, to a considerable extent, into the hands of a 
speculating ring, which speedily exhibited a characteristic disregard of 
the public interests. The widest margin of profit was found in the 
transportation of cheap cattle, with which the market was overstocked. 
This system discouraged both the production and the consumption of 
superior beef, and partially demoralized the cattle trade. The roads in 
the Yanderbilt interest withdrew from this arrangement, and reduced 
the freights somewhat below actual running expenses, making them 
uniform. The other companies were forced to come to tne same termSi 
which, during the latter half of 1874, seem to have been faithfully ob- 
served. Hence the transportation part of the problem has been satis- 
factorily arranged. 

Cattle. — For wholesale slaughterers, as well as for retail butchers, the 
cattle trade of 1874 has been worse than for many years. There was a 
serious falling off, both in weight and quality of beeves, the reason for 
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is given above. Many financial failures, some of them quite ex- 
), were chronicled daring the year. Other embarrassments are 
implained of. 

total number of beeves marketed during 1874 was 451,033, an 
se of 11,289 over 1873. The monthly receipts were as follows : 
py, 31,649; February, 30,017 ; March, 36,635: April, 34,314 ; May, 
; June, 45,954 ; July, 35,360 ; August, 49,494 : September, 39,257 ; 
ar, 45,587; November, 44,263; December, 29,566. The weekly 
;e was 8,673 against 8,456 in 1873. The Northwestern States 
erably reduced their supplies to the New York market. lUi- 
irnished 228,320 against 233,460 in 1873 ; Ohio, 24,440, a decline 
884 ; Indiana, 12,639, an increase of 1,025 ; Michigan, 1,362, an 
se of 199. West of the Mississippi, Missouri raised her supply 
;5,098 to 30,164; Iowa from 4,173 to 6,210; Colorado from 488 to 
; Kansas declined from 2,792 to 1,120. Nebraska sends her first 
bution of 271, and Montana hers of 176. Canada declines from 
to 849. Texas raises her quota from 72,806 to 74,689, but Ken- 
declines from 35,812 to 32,610. Of the States nearer the market, 
Tork sends 13,600, ao increase of 686 ; Pennsylvania, 388, an in- 
of 110 ; New Jersey, 291, an increase of 173 ; Maryland, 212, an 
se of 152 ; Virginia, 14,118, an increase of 11,683 ; Tennessee, 286, 
rea«e of 176. All the States on the list of 1873 are represented 
4. The receipts of milch-cows amounted to 3,676, a loss of 1,025. 
al calves, 104,719 were received, a decline of 11,296. 
range of prices of prime beeves per pound, at the close of the first 
in each month, was as follows : January, llf to 12J ; February, 
L2J; March, II3 to 12J; April, 12 to 12J; IVJay, 12 to 12J; June, 
12 ; July, llf to 12 ; August, 12J to 12 J ; September, 12| to 12J; 
•, 12J to 12.J; November, 12J to 13 J; December, 12 J to 12|. 
leprodtwts. — The receipts and shipments of cattle-products at 
Tork during four years were as follows : 



rticlea. 



B 

0« 



1872. 



1873. 



I 



I 



0« 



1874. 



I 



.barrels.! 164,603 
.tierces. 



45,277 
80,402 
7, 500, 347 



58,505 



pounds, j 

packages. 709,473 

ponnds.! 70,245,881 

.packages. 1,467,633, 



680,688 
I,7i4,'2i6 



36,054 

49. 085 

4, 814, 497 



39,468 



67, 109, 248 



951, 932 
:2.632,*289 



41,455 

57,364 

3, 566, 103 



64,944 



88, 660, 349 



980,853 
2,638,'246 



40,816 

53, 212 

4, 611, 89<> 



94, 102, 050 



p. — The receipts of sheep during 1874 were 1,165,653, a decrease 
}62 from those of 1873. The same adverse influences which em- 
sed the cattle-trade were noted here also. Wholesale prices were 
gh for a living margin of profits, resulting in great losses in this 
i of the trade. The average prices of prime sheep at the close of 
8t week in each month were as follows : January, 7 J cents per 
; February, 73; March, 7J; April, 83; May, 9; June, 63 ; July, 6; 
it,6J; September, 5f ; October, 6J; November, 5J; December, 6 J. 
-ceipts of domestic wool were 76,110 bales, against 98,368 in 1873, 
\693 in 1872. 
ne. — The receipts of swine amounted to 1,774,221, against 1,958,389 
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in 1873, a loss of 184,168. The quality and average weight per head of 
the animals received also show a great depreciation. The average 
prices of prime hogs at the close of the first week in each month were 
as follows: January, 5 J cents per pound; February, 6J; March, 6J; 
April, 5|,* May, 6: June,' 6; July, OJ; August, TJ; September, 7 ; Oc- 
tober, 6f ; November, 6J; Decqpiber, 7J. The average prices fbr dressed 
hogs ranged from 7^ in May to 10 near the close of September. 

Hog-products. — ^The receipts and shipments of leading hog-products 
during three years were as follows : 



Articles. 


1872. 


1873. 


1874. 


BeoeiptB. 


Shipments. 


Receipts. 


Shipments. 


Beoeipts. 


Shipnesta. 


Pork paokajses. 

Pork barrels. 


145, 071 


'■"i58,'i94* 


180,163 

*"'"562,"702' 

*""406,'579" 
31,901 




158,816 

""335*788' 

386,973 
38,068 




197,445 
3i9,*854,"80i* 


178* 078 


Cntmeato packages. 

Cnt ineAtfl .,.,ponn<ls- 


331,288 

""355,'092* 
28,081 


209, 356, 144 


88^418.348 


Lard ... .tierces and oarrels . 


Lard kegs. 

Lard pounds. 








173, 736, 353 


184, 175, 568 


139, 968; 979 









Summary. — The following annual receipts of the above classes of farm- 
animals during seven years will show the remarkable growth of t^e 
live-stock trade of Kew York. 



Animals. 


1868. 


1869. 


1870. 


1871. 


1872. 


1873. 


1874. 


Beeves ....................... 


293, 101 

5.382 

82,935 

1,400.683 

976, 511 


335,761 

4,836 

93,984 

1,479.563 

901,308 


356,026 

5»050 

116. 457 

1.463,878 

880,625 


380.934 
4,646 

121,937 
1,3,31,975 
1,334.492 


425,275 
5,089 

115,130 
1. 179. 518 
1,922,727 


443,744 
i701 

116,015 
1.206.715 
1,958,389 


454,033 
3.676 

104.719 
1.165,653 
1,774.881 


Cows 


Calves 


Sheep 


Swine 





The year 1874 was exceptional in so many points, that comparisons 
with former years should be made with caution. The ascendency of 
^ew York as a market for this as well as other branches of trade in 
farm-products is contested by Philadelphia and Baltimore, which have 
greatly enlarged their receipts, and it is probable that an increasing 
amount of the trade will be diverted from Xew York in years to come. 

BOSTON. 

CattU-products. — The receipts and shipments of barreled beef, butter, 
and cheese for four years were as follows : 



Articles. 


187L 


1872. 


1873w 


1874. 


RECEIPTS. 

Beef barrels.. 

Batter packages.. 

Cheese casks.. 

Cheese boxes. . 


27,441 

442,316 

554 

202,4tj7 

131 

8,114 
1,354 
8,594 
8.719 
68 
1,639 


24,951 

461, 917 

283 

187,484 
129 

7,938 

904 

6.457 

4,786 


31,080 

474,067 

864 

158,094 

72 

9,466 

678 

i334 

17,867 

8 

868 


at. 376 

581,995 

161 

154. U7 

80 


Cheese 


ton a . . 


SHIPMENTS. 

Beef^ foreign .- barrels. . 


7,301 

1.0U 

10; 880 

8 

417 


Beef, ooaatwise ... ... 


do.... 


Batter 

Cheese, foreign 

Cheese, foreign 

Cheese, coastwise 


packages.. 

boxes.. 

casks.. 

iMixea.. 


1,933 
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The prices of western mess-beef and extra for ten years ranged as fol- 
lows : 1865, $10 to $26 per barrel ; 1866, $16 to $24.50 ; 1867, $15 to 
$27; 1868^ $15.50 to $25; 1869, $10 to $18; 1870, $12 to $19; 1871, $10 
to $18^ 1872, $10 to $14 ; 1873, $8 to $13 ; 1874, $10.50 to $16. Good 
to choice bntter, during 1874, ranged from 28 to 55 cents per pound, 
and common from 15 to 50 ; cheese, common to prime, ^m 6 to 24. 

8h&sp^oducts. — ^The receipts of domestic wool have shown a ri^mark- 
able increase, aggregating 272,724 bales, against 221,159 in 1873. Bos- 
ton seems to be rapidly concentrating the wool-trade. It is estimated 
that three-quarters of the Galifomia clip finds its way to this market, 
with lars^ proportions of Ohio, Pennsylvania, and northwestern clips. 
The fEM^ilities for this trade have been largely increased in the way of 
storage, handling, &c During the year prices were very uniform, the 
range per ponnd being 42 to 65 cents for common western up to choice 
XX and picklock Pennsylvania, Ohio, and Yii^ginia. The bulk of the 
sales was from 53 to 55 cents. In 1873 the extreme range was from 40 
to 70. ' The imports declined, as compared with those of the fiscal year 
1873, from 36,974,345 lbs. to 16,254,553. The high prices in foreign 
markets explain this decline of importation. The stock of domestic 
wool on hand at the close of the year was 12,738,400 pounds, against 
7,882,000 pounds in 1873 and 3,662,000 pounds in 1872. The surplus of 
foreign wool in 1874 was 1,489,000 pounds, against 7,207,050 pounds in 
1873, and 9,910,000 pounds in 1872. 

Hog-proaucts, — ^The receipts and shipments of hog-products for four 
years were as follows : 



Articles. 



1871. 



1872. 



1873. 



1874. 



Pork.. 
BaeoB. 
Haaa. 



Lard. 
Laid. 



.barrels.. 
...boxes.. 
...casks., 
.barrels.. 
..tierces.. 
....kegs.. 



39.754 



3,988 

9,961 

37,081 

1,665 



BaeoB, foreign .. 
Park,£weig]i ... 
Pork, eoastwise . 
Lardffor^gn — 
IJtftd, ooaatwiao . 
Lard, foreign — 
liacd, ooaatwiae.. 



...boxes, 
.barrels, 
.do. 



la. 



tierces. 

do.. 

.kegs and pails. 
do.. 



313 

4,695 

21,335 

690 

14,758 



36,731 
40,332 
10,300 
5,532 
29,644 
754 



: 107, 408 

27,063 

6,005 

28,515 

508 

13,377 

812 



38,538 
74, 210 

8,289 
7,411 
49,760 
2,814 



226,210 
54,536 
2,831 
47.848 
516 
22,516 
2,384 



36,526 
64,524 
9,183 
3,442 
2,811 
2,759 



113.408 
33,076 
2,490 
14,199 
336 
15,2-28 
1,011 



The prices of prime pork ranged from $14 to 822 per barrel during 
1874, against $11.50 to $15.50 in 1873; mess-pork from $16.50 to 
$24.50, against $14 to $18.50 in 1873 ; lard, from 9^ to 16^ cents per 
pound, against 8 to 9 J in 1873. 



BUFFALO. 



The receipts of farm-animals during 1874 embraced 504,594 cattle, 
788,800 sheep, 1,431,800 hogs, and 21,936 horses ] the shipments included 
468,921 cattle, 687,000 sheep, 1,258,600 hogs, and 20,736 horses. The 
estimated value of the receipts of cattle, sheep, and hogs, for three 
years, was as fallows : 1872, cattle, $28,531,450,- sheep, $2,882,053; 
hogs, $14,501,090; total, $45,914, 593. 1873, cattle, $26,889,056; sheep, 
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$4,003,700; hogs, $16,625,000; total, $47,517,756. 1874, catUe, 
$33,303,204; sheep, $3,997,380 ; hogs, $17,181,600: total, $54,482,184. 

The receipts of cattle, sheep, aud hogs for eigiiteen years were as 
follows : 



Ye«. 


CfttUe. 


Sheep. 


Hogs. 


TtM. 


3P57 , , 


10^^03 
1:14,073 
103,337 

156, tfT^ 

141,1)29: 

lta9,433 

1H789 

135.707 

aii!l,dQ9 

375,091 

557, B7a 

S6Jvl05 

347, HTl 

388,057 

3^,S94 

379.086 

409, 73e 

504,594 


307,549 
345.731 
189,579 
m354 
KB, 95a 
534,970 
474, 849 
355. 9W 
207, S08 
341, SCO 
539,943 
385^815 
3gl, 450 
5€1, 447 
551.131 
006,748 
75a 400 
783,«M) 


117, 168 
91194 
73iei5 
85,770 

101,615 

91, 128 
Ml, 639 
300. €U 

697,440 

470,578 

894,371 

739,519 

81^014 

1,450,109 

l,fi^500 

1,431,800 


^,95fi 


1^58,, ,.p ..,,, — -. 


57S^9fi 


Ii59 .._.._ .....„.,,...,.„.._..... 

IdGO........ ..._.._, * * 




leffl, ,..,,, *..»*.,—<„-....,. .,. 


^S¥f 


lee-i- ._..-„. 

1863, ,. 

l&04...--..-...>.^. ..,. -.. 


•mm 

730, 7W 


1865,„, „ __.. 


'm,mi 


icjee... ,.,..,„.. , ,_,. 


im^sa 


1&S7>, .....-« .- ...» 


l,M!^^ 

Vit?«a 


jBfle , - 


iieft„.. „, ,.,,. .„. 


tjsiaa 


laTO....- - 


l,04it!i3 


1B71. .... 


1,$L,439 


IBTU., -,.„..._,.„„,,,.- „.„., 


fiim^ 


lt<73 


1.8(1^6^ 


ld74 .„„„.,..... I , 


S;71MW 





The receipts of horses during seven years were as follows: 1868, 
7,773; 1869,12,038; 1870,7,896; 1871,13,319; 1872,20,786; 1873,28,336; 
1874, 21,936. 

PHILADELPHIA. 

The annual receipts of live-stock for eleven years were as follows: 



Tear. 


Beeves. 


Cows. 


Hogs. 


Sheep. 


1864 


99,850 

96.450 

100,500 

90,150 

90,400 

99, 486 

117, 903 

125, 333 

134, 850 

165, 860 

167, 130 


7,920 
6,540 
10,830 
11, 464 
9,314 
8,085 
8,835 
11,150 
12.302 
18,405 
18,010 


140.400 
136,300 
122,500 
175,500 
191,900 
176,200 
189,500 
199,610 
210, 376 
344.300 
339,590 


»5.on 


1865 


^OQO 


1866 , 


a%o» 


1867 


a^jitt 


1868 


417,aOI 


IsCP 


536> 


1870 


^9M 


1871 


^960 


1872 


749,500 


1873 


756, 756 


1874 


mo^ 







Live-stock 'products. — The receipts of butter during three years wer^ 
as follows: 1872, 367,140 packages ; 1873, 457,873 packages; 1874, 610,?*-- 
packages. Wool: 1872, 191,370 bales ; 1873, 261,426 bales ; 1874, 269^ 
bales. Dressed hogs: 1872, 87,312; 1873, 86,874; 1874, 80,344. Lawi^ 
1872,192,360 packages; 1873, 251,834 packages; 1874, 284,770 paofe:^ 
ages. Eggs: 1872, 302,400 packages; 1873, 385,455 packages; 1874s:^ 
414,340 packages. 

BALTIMORE. 

Crt^f/e.*— The annual receipts of cAttle for eight years were as follow^ 
1867, 55,713 head; 1868, 75,891; 1869, 91,000; 1870, 89,021; 187 - 
88,386 ; 1872, 92,292 ; 1873, 94,664 ; 1874, 130,946. Of the receipts • 
1874, 45,640 were taken by Baltimore butchers ; 6,000 by the bate «■' 
of Washington, Annapolis, and other neighboring cities and tc 
22,000 were taken for stock-cattle in York, Carroll, and Baltimore Oo** 
ties, Maryland ; 20,000 were purchased by northern speculators. G 
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ce, per cental, during 1874, was about $5 ; 1873, $5.10; 1872, 
., $5.54. The monthly range of prices per cental on the 15th 
nth of 1874 was as follows : 



Month. 



Common to fair. Good to prime. Average. 



13 00 
3 50 
3 50 

3 50 

4 50 
4 50 
4 37 
3 50 
3 25 
3 50 
3 85 
3 00 



to 14 00 

to 4 3% 

to 4 50 

to 4 75 

to 5 00 

to 525 

to 5 00 

to 4 25 

to 3 75 

to 4 25 

to 4 25 

to 4 25 



•4 85 to 
5 00 to 
5 50 to 
585 to 

5 37 to 

6 13 to 
5 50 to 
5 50 to 
500 to 
5 12 to 
5 50 to 
5 37 to 



$7 06 
7 00 
785 
637 
725 
6 90 
6 63 
6 50 
6 20 
6 50 
6 75 
6 75 



$5 12 
5 25 

5 50 

6 00 
6 35 
5 87 
4 62 
4 50 
4 00 
4 50 
4 37 
4 12 



Ihe trade in this class of farm-animals has declined consider- 
iume during the last two years. The receipts for ^ve years 
Hows: 1870, 300,000; 1871, 307,436; 1872, 400,874; 1873, 
►74, 357,547. The late decline is attributed, by commercial 
to the high prices of hogs in the West. Prices have ruled 
Baltimore market, especially during the last six months of 
y be seen from the following table showing the comparative 
cental of hogs on the 15th of each month of the past three 



Month. 



1872. 



1873. 



1874. 



$6 00 
6 50 
6 50 
6 00 
5 50 

5 75 

6 00 
6 50 
725 
6 50 
5 75 
5 00 



tO«7 25 
to 7 26 
7 25 
6 75 
6 50 
6 25 

6 50 

7 25 
7 50 
7 00 
6 50 
5 50 



15 50 

6 25 

7 00 
7 50 
7 00 
6 25 

6 75 

7 25 
6 75 

6 00 
5 25 

7 00 



to 16 00 

to 6 85 

to 7 75 

to 8 50 

to 7 37 

to 7 25 

to 7 25 

to 7 50 

to 7 85 

to 7 00 

to 6 00 

to 7 50 



$7 50 

7 37 
7 00 
7 50 
7 00 

7 50 

8 50 
8 00 

8 00 

9 50 

8 25 

9 00 



to $7 87 
to 8 75 
to 7 87 
to 8 37 
to 8 00 
to 885 
to 985 
to 10 50 
to 10 50 
to 9 75 
to 9 00 
to 9 50 



ht of receipts of live hogs at Baltimore, was 124,168,000 pounds 
,^ainst 111,568,000 in 1873, and about 100,000,000 in 1872. 
iipts of 1874 were slaughtered in the city, but an unascer- 
ion of the products was exported. If these figures, taken 
atement of the Baltimore trade for 1874, by the Baltimore 
Commerce, are correct, the average weight of the receipts of 
as 347 pounds per head, against 284 pounds in 1872. This 
63 pounds per head is remarkable, considering the very great 
n the average weight of hogs received at leading points in 
n States. 

lucts. — The heavy demand for pork, lard, &c. at the South 
es, during 1874, to rule high. The foreign export trade in 
Teased very rapidlv of late. The annual exports of six years 
ows: 1869. 1,864,140 pounds; 1870,1,791,360; 1871,4,876,760; 
KJ,649; 1873, 11,596,004; 1874, 11,129,969. The price of 
rose from 9 J cents per pound at the beginning of the year to 
LSt, closing at 14 in December, the quotations representing the 
h month. Mess pork opened at $16.50 per barrel, rose to 
ctober, and closed at $21. The maximum of 1873 was $18.50 
1872, $17 in November. 
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CINCINNATI. 

Cattle. — ^The oattle-trade of Cincinnati daring the oommercial year 
ending Augnst 31, 1874, showed a very great enlargement^ the receipts 
increased 33 per cent., and the shipments 49 per cent. This increaee of 
business is attributed to the opening of the United Baihroads Stock- 
yards. This enterprise, by affording facilities for the reception wnd 
marketing of animal's, has attracted trade from a wider region of coiuitry 
and in larger volume. The drought prevailing in regions tributary to 
the Cincinnati market, by cutting off supplies of grain and grass, com- 
pelled the marketing of many cattle in inferior condition, but the gen- 
eral average is probably equal to that of the preceding year. The 
increased railroad communications with Texas brought a better dass of 
animals from that region, the stock arriving in shorter time and in 
better condition. The demand both for consumption and shipment was 
better than during the previous year. Prices were affected by the 
panic, but the reaction was prompt, making the average equal to that 
of the -previous year; lower-grade natives and Texans ruled lower, bat 
the difference was made up in the better class of animals on sale. 

The annual receipts, shipments, and average prices of prime beef- 
cattle during seventeen commercial years were as follows : 



Tear. 


Receipts. 


Shipments. 


AnniMl Brengs 
prioMperental 
ofprimTtotm. 


1857-58 


29,566 
43, 100 
43,182 
40,585 
37.004 
31, 915 
39, 152 
54,424 
79,503 
91,946 
87.459 
107,813 
107, 167 
125, 771 
169,885 
149,629 
199, 426 


17, 115 
23,615 
90,503 
19,357 
83,467 
16,739 
14,903 
19, 070 
31,300 
43,079 
43,315 
40,185 
54,681 
53,278 
76,866 
53,385 
79,551 


1318 
4 88 


1858-'59 


1859-'60 


3 M 


1&60-*61 


3 30 


1861-62 


3 jii 


186-2-'63 


3 96 


1863-'64.w 


S 74 


ie64-'65 


7 45 


1865-'66 


7 55 


1866-'67 


?S* 


1867-68 


1868-'69 


Iff 


1869^*70 


1870-'71 


5 051*5 


1871-72 ^ 


473^ 
4 3914 


l&72-'73 


1873-'74 


438 





The comparative prices, per cental gross, of all grades of cattle at 
the close of each of the last four commercial years were as follows : 



trades. 


1870-71. 


l871-'72. 


187»-Tf3. 


1873-T4. 


Uxtra. shiiyDinfl? 


$4 75 to 14 50 
3 50 to 4 25 
3 00 to 3 25 
2 25 to 2 55 


$5 50 to 16 00 
4 75 to 5 25 
3 00 to 3 50 
2 50 to 3 00 


15 00 to .... 

4 50 to |4 75 
3 25 to 3 75 
2 00 to S 50 


f5 75to .... 
585 to35 53 
300 to 460 
1 60 to 375 


xSztra, Datchers 


Fair 


Common 







Cattle 'products. — Butter : The butter- trade during the last commercial 
year was very satisfactory, and the quality of the receipts was con- 
stantly improving. The butter made by cheese-manufacturers was 
especially good. '^The butter year" commenced in May with reduced 
stocks, and an active demand at good prices. As the season advanced 
large quantities were sent to New York for home consumptioa and 
foreign shipment. All grades commanded improved prices, bat the 
lower grades showed the greatest advance on account of the high price 
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. The great enhancement of values during the last two years is 

puzzling to market-men. Choice Gentnral Ohio opened at 21 

und, and gradually rose to 39 cents, with a subseqoent 

i Hue approach of hot weather to 18 cents ; the average was 27 

QSt 23.5 cents the previous year. The receipts and shipments 

cu very indefinitely in barrels, kegs, and firkins, in such a way as 

er a comparison of actual quantities entirely impracticable. The 

average prices per pound of choice Central Ohio for eleven years 

3 follows: 1863-'64, 29 cents; 1864-'65, 35 cents; 1865-'66, 36 J 

1866-'67, 26 J cents; 1867-'68, 36J cents; 1868-'69, 32J cents; 

28J cents; 1870-71, 24f cents; 1871-72, 20f cents; 1872-73, 

s; 1873-74, 27 cents, 
fc?. — The cheese-trade of Cincinnati shows a decline of both 
s and shipments. The tendency of retail dealers to purchase 
Y of the manufacturer has become more marked and visible. The 
s of 1874 amounted to 181,685 boxes, against 207,847 boxes the 
as year, a decline of 12 J per cent.; the shipments were 127,689 
against 145,360 in the previous year, a decrease of 12 per cent, 
iprovement of quality since the inauguration of the factory sys- 
er large portions of the country is becoming more evident every 
Prices of factory-cheese opened in September at 13^ and rose 
klly to their maximum, 17}, in the middle of March, but fell to 13 

tst. The annual average prices per pound of factory-cheese for 
inmercial years were as follows: 1869-70, 17 cents ; 1870-71, 13f 

1871-72, 14 J cents; 1872-73, 14} cents; 1873-74, 14| cents, 
cheese year" commences about May 1. It is to be desired that 
antities should be stated in pounds or in some definite multiple 
nds, as the term boxes represents a variable quantity, 
w. — The receipts of the last commercial year were 161,192 pieces 
2,999 pounds, valued at $1,308,565, against 139,387 pieces and 
3 pounds, worth $1,278,847, received during the previous year, 
ipments of the last year were 103,293 pieces and 86,238 pounds, 
[ at $681,321, against 93,085 pieces Bud 190,107 pounds, valued at 
13, shipped the previous year. These figures represent only what 
)y river, rail, and canal, and leave out of view the immense num- 
pplied by the city butchers and neighboring farmers. 
p. — ^The receipts and shipments of sheep for eleven commercial 
were as follows : 



Years. 


Receipts. 


Shipments. 




S5,S23 
47,033 
73,229 
91,987 
73,097 
117, Sid 
90.205 
134, 892 
187,522 
131,833 
240,161 


4,077 




5,815 
13,177 
84,052 
19,809 
31,353 
35,581 
51,109 
















68,541 
62,755 






101, 975 







increased trade of the last commercial year Is attributed, largely 

improved facilities for handling this kind of live stock. GRie en- 

t of the receipts over 82 per cent., and of shipments, over 62 per 

c a large commercial demand, but a still larger for home 

nption. It is remarkable that while a large portion of the cattlO' 
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receipts had deteriorated in quality from the previous year, 
showed an improvement. Stock-men account for this upon the groand 
that sheep were fed upon the more nutritive short grasses. The demand 
was good all through the year, at fair prices. Opening at $3.50 per 
cental, prime sheep attained their maximum, $6.25 per cental, in the 
middle of May, but again receded to $3 ; average for the year $4.50, 
against $4.76^ the previous year. 

I iSheep products. — Wool : The receipts and shipments of wool for eleven 
years were as follows : 



Tears. 


Beceipts. 


Shipments.! Tears. 


i Receipts. 


Shipments. 


1863-'64 


BaUs. 
14,005 
11, 014 
17,099 
15,490 
11, 851 
13,827 


Bales. 
12, 913 
12, 953 1 
15,670 
13,995 
12, 461 
15,058 


1869-70 


! Bales. 
1 11,971 


Bakt. 
lS,e5S 


1864-'65 


1870-71 


.... 1 16,728 


19.4» 


1865-*66 


1871-'72 


1 11,082 


18,177 


1866-'67 


1872-'73 


! 9,213 


10,C57 


1867-68 


1873-'74 


17 7M 


14,743 


1868-'69 











IfOTE.— Since 1855 the shipments have been reduced to bales averaging about 100 pounds. 



At the opening of the last commercial year there was a good demand 
for wools,- which the financial panic affected only partially. Stocks were 
small and in strong hands, which prevented a great demoralization in 
prices, though for the first few months business was dull. An active 
demand sprang up in January, and prices regained their former figures. 
The new clip came in during May from 2 to 5 cents per pound cheaper 
than its predecessor. Kew tub- washed commanded 45 cents per ponnd; 
unwashed manufacturing, 30 cents ; unwashed combing, 38 cents. 11^ 
new clip passed off very rapidly, being mostly In the hands of dealers 
and manufacturers, by the middle of July. Tub- washed wool rose to 62 
cents in August, unwashed manufacturing to 34 cents, and unwashed 
combing to 40 cents. The manufacturing interest manifested a par- 
tiality for unwashed wool. Combing wools are in increased demand. 
The higher prices of the raw material were maintained in spite erf 
declining prices for woolen fabrics, which greatly curtailed their pro- 
duction. 

Swine. — ^The receipts, shipments, and values of live hogs at CindnnaC^ 
during the last five commercial years, were as follows : 



1869-'70. 



1870-'71. 



1871-.'72. 



1872-'73. 



1873-'74. 



Keoeipts 

Value of receipts . . . . 

Value per heaa , 

Shipments 

Value of shipments . . 
Value per head 



484, 894 



650,935 
910, 414, 960 00 
|16 00 
62,171 
$994,736 00 
ei6 00 



1, 015. 885 

$12, 825, 548 00 

$12 09 

159,390 

$2, 012, 299 00 

$12 00 



1,119,489 

$12, 182, 762 00 

$10 90 

265,385 

$2, 123, 080 00 

$8 00 



1,121, * 
$14,588.19L 

990; ^ 
$3,191,03^ 
$1«- 



Packers entered upon their campaign of 1873-74 with caution, 
there were indications of another large hog-crop. The season opea* 
at $3.75 to $3.95 per cental gross for good hogs, against $4.15 to $4^^ 
at the beginning of the -previous year. At the close of December, 18^ 
prices had receded to $3.60 ^ $3.67}, but rose again in February 
$5 ^ $6. The average paid by packers was $458, against $3.92 i ^ 
previous year. After a season of much anxiety and vicissitudei t 
market closed at prices satisfactory to packers. 
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tal number of hogs packed in Cincinnati, with their average 
nd yield of lard per head, during fourteen commercial years, 
ollows : 





Average wf igbt per 


Arerage yidd of brd 


r 

ii 

55 


Ii 
|i 

< 


Ttar. 


Grou 
pounds. 


3ret 


All MrtB^ 

poanfU. 


L e « f Hud 
triiumlnga — 
[touuda. 






5347 
^1. 1^ 




B3 

32,53 

30.5 

35l19 

33. HI 

£7.12 

3La 

SO. 6 


4^4, m 

433, 7SM) 
474 *e7 

eon, 457 
370, *i!M 
3M),6M 
354.079 

4ea, em 

36fl, ^31 
3-16, A.'W 
337,330 

4til,560 
630,301 

551,353 








































23^51 

33^1. Si 1 
3101 IS 
Sl43a 

nafi 3!! 
























**' »**•** 


















4^.67 
39.7 






14 36,4 
3 9i3 




2S0.7 










4 5i. 2 











amber of hogs packed in the last commercial year decreased 
r 7.19 per cent. The total weight was 190,958,316 pounds, a 
of 27,770,301 pounds, or 12i per cent. The average gross weight 
. was 280.75, a decrease of 21.14 pounds, or 8 per cent. The 
e yield of lard was 23,076,785 pounds, a decrease of 5,528,092 
)r 19 per cent. The average yield of lard per head was 39.7 
I decrease of 5.97 pounds, or 13 per cent. The aggregate cost 
ogs packed was $7,177,917, a decrease of $11,083, while the 
cost per head rose from $3.93.3 to $1.58.2. Tlie pork-product 
I 27,201 barrels of mess, a decrease of 5,397 barrels, or 16 per 
1 barrels of prime mess, an increase of 103 barrels, or 97 per 
barrels of clear pork, a decrease of 95 barrels, or 50 per cent.; 
rels of rump, a decreavse of 10 barrels. 

oducts. — The receipts during the last commercial year, of pork 
n in all forms, were valued at $3,131,719, against $3,731,375 in 
; $3,082,572 in 1871-'72 ; and $2,628,931 in 1869-'70. The ag- 
ralue of the shipments of the last commercial year was $14,- 
against $15,530,289 in 1872-73; $12,981,151 in 1871- 72 ; and 
'8 in 1870-71. The packages being of various sizes it is im- 
to give the actual quantities of pork and bacon marketed at 
t. The same is true of lard, of which the receipts of 1873-'71 
ued at $1,532,901, against $1,288,247 in 1872-73 ; $1,277,355 in 
; and $1,557,989 in 1870-'71. The shipments of lard in 1873-'74 
ith $1,062,932, against $3,501,851 in 1872-73; $3,531,327 in 
; and $5,503,501 in 1870-71. 

cniOAGO. 



'e stock receipts of Chicago during 1871 reached an aggregate 
$103,206,760, an increase of $11,915,598 over 1873. Of this 
,758,800 represented the horse-trade ; $35,808,455 the cattle- 
(63,875,685 the hog-trade; $1,354,620 the sheep-trade. These 
istify the statement that Chicago has become the greatest live- 
irket in the world. 
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Horses. — The receipts and shipments of horses for two years were as 
follows : 





1873. 


1814. 


Month. 


Rflceipti). 


SblpmeDtfl. 


RiMSeipt* 


gypnuiBtl. 


JanitilrT t»». *..»..>*.*...«.... .......>.* ^-» 


ear 
a,fti3 

a. 666 
S,737 
1,104 

ma 


4G^ 
i,97e 

3,909 

%m 

2.6113 
S,S75 

m 

1.354 
6fl9 

arn 

207 


3. 53$ 
3,63.* 
8,730 

t.tm 

1.WI 

m 

&53 
§3g 

i.r.i 
m 

906 


efi4 


PtbPUUTT^.-.,^ -._..-.., ,. *_-* 

Marcb...., , , .,, 


31 «M 


AnriK*...**** « ,.,,., .,^,. 


%^ 


fiS?.":::::;;";"!;i;";";"";;:"";:_j:. :....::.:. 


IW 


Jnno ...-1,.,*,%. ip^,,«,,,-,,--ip--«.....^. .*.... ,.11.. 


t^ 


July , ,.-, ,,„, ,,,, 


^m 


AitfjUAC*,, ,,.,,, .„.,«...>, ,^^^,,^-j..-j. *-,-*^ . 


Tm 


Saptember . ,,«n».«*.^ . ,. 


m 


Ooltober , , ,... ,. 


xm 


ITijTeisilK^r ..^...,.-^-. -.,..-„, 


»i 


DeoeEubt^r ..^ _. ^.. .^..-^, ,...,^ ,., . 


les 






Tot.il 


20. 2^9 


It-, 540 


n,58£ 


u.m 



Tlie total value of the horses received in 1874, $1,758,800, a^inst 
$2,028,902 in 1873, a. decline of $270,102. The falling off from the high 
figures of the previous year is ascribed to the cessation of the extra de- 
mand for horses growing out of the ravages of epizooty two years ago. 
The losses from that cause having been measurably supplied, the trade 
has receded to its normal dimensions. 

Cattle. — The monthly receipts and shipments of cattle during four 
years were as follows : 



MqQth- 


IS7L 


1172. 


1373. 


leii 


Rvcdpto. 


Shlpmestfl. 


Rficelptfl. 


Sbtpmeatfl. 


Ttt^^elptfl. 


ShipmentL 


R«i«ipU. 


ShipiD«(i(4. 


J iintifti-y . . . 
Febniary .. 

^.:::::: 

Jtme....... 

July. 

Anpirt.-.. 
S«ptnmbar , 

KpvpiiibHr , 
Deoember.* 


30.7018 
43, 399 
44.1^ 
48,144 
59.317 

&3.a«4 

50.041 
S),5B3 
5\m 
37,9Bl 

S9, 905 


le, B39 
2?, 784 
39, 576 
43, M3 
49, 4.'i5 

4J,rrn 

39. 754 

3(5, wn 

3J4,5a^ 
Itl. 75E> 
30,37e 
Itl, 3W3 


44,990 
41, M7 
53,170 
5^.3.*Q 
71, 7on 
m, 440 
5S. 439 
6 J, 4ft3 
fi»3,744 
04, 957 


33,047 
36,146 
41, 709 
50.474 
n:. 039 
53,335 
41.D^ 
47,^11 
4:1. 179 
34,3H8 
3a.4fl^ 
ao. 105 


!50.S30 
45.019 
63.^6 

B4, 349 

ft5, S^O 
73.^7 

<i7,7at 

B,\ 3^>4 

6:i, i^4rv 

37,71^ 
43. 93;) 


30,564 
35, WO 
56,477 

51,505 
49.726 
44.301 
34,16^ 

a:j.35L 

a7,97fl 


59, 438 
53.775 
7i,544 
77.346 
77,373 
)=-9,'iF74 
<1\ 11a 
73.30i 
.73,7fTl 
85. IW 
6.5. 5.T0 
53.3<H 


431111 

41 a» 

501541 
45. SH 
54.161 
3:7, «1 
33,5a 


Total ... 


543, 030 40i, !J-i7 


eB4. 975 I 510, 0-25 


7fil, 423 


574. Idl 


tH3.96d 


6^«9 



The above figures show an increase of receipts during 1874 of 82,538, 
and of shipments of 48,748, or lOf per cent, of the former and 8J per cent 
of the latter. The increase in receipts was larger than the increase of 
the previous year, but that of shipments was smaller, showing that an 
increased percentage of the receipts is either consumed in the city or 
maile into beef for export. The gross value of the cattle received daring 
1874 was estimated at $35,868,455, against $35,264,260 in 1873 and 
$41,000,000 in 1872. The increase in gross value is in smaller propor- 
tion than in the number of receipts, showing a decline in the market 
value of beeves, which is still more perceptible by comparing the oper- 
ations of 1874 with those of 1872. Prices of native cattle, exclasive of 
fancy holiday beevCvS, have ranged from $1.60 to $7.76 per cental: the 
range of 1873 was from $1.50 to $7. The year closed upon an active 
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and strong market, with a prospect that fat cattle would continue to 
demand high prices. 

Cattle-products. — Beef: The receipts of barreled beef during 1874 
were 27,886 barrels, against 7,158 in 1873, and 14,512 in 1872. The ship- 
ments of 1874 were 71,215 barrels, against 33,938 in 1873, and 39,911 in 
1872. 

Tallow : Receipts in 1874, 6,584,793 pounds; 1873, 8,406,823 pounds; 

1872, 6,019,606 pounds. Shipments in 1874, 7,690,098 pounds; 1873, 
11,574,813 pounds ; 1872, 5,812,527 pounds. 

Butter and cheese: The butter-trade shows a continued enlargement 
indicating a healthy growth of dairy industry in the Northwest. The 
receipts of 1874 were 25,573,309 pounds; 1873, 22,283,765 pounds; 1872, 
14,574,777 pounds. The shipments of 1874 were 16,295,253 pounds; 

1873, 12,851,303 pounds; 1872, 11,497,537 pounds. The market reports 
show higher average prices and readier sales in 1874 than previously. 
The improved quality of western butter is attracting the attention of 
buyers for foreign markets. During the summer and fall large pur- 
chases were made for direct shipment to Europe. The improved quality 
of western cheese is attested by the fact that the bulk of what is sent 
from this market branded "New York factory,^' is made in Illinois. 
Only experienced judges are able to detect the misrepresentation. The 
sale of eastern cheese is decreasing. "^-^ 

Hides: The receipts of 1874 were 49,830,057 pounds, against 36,885,- 
241 pounds in 1873, and 32,387,995 pounds in 1872. The shipments of 
1874 were 47,089,243 pounds; 1873,30,725,408 pounds; 1872, 28,959,292 
pounds. 

Sheep: The monthly receipts and shipments of sheep during four 
years were as follows : 



Uaafh. 


1@7L 


1672. 


1^3. 


leri. 


Receipt* 


t 


Rflcoipt* 


SlilpmeTiCfl. 


R«<?eipt3. 


Stalpmouteu ^ 


Jleiwlpta, 


SliipmeDt4, 


ll»rch 

J3?::::::: 

October.. .. 

Korember , 


3^111 

4% art 

23,379 
19, (^ 

fta.471 

27,733 
IP, 63^ 
W. 144 
15.737 


17,57fi 
25,514 

13. 0H4 
8,577 
a. 401} 
5,^J9 4 

4,3:^ 

3,Ct>7 
7,0-3& 


it.eoa 

3^,170 
a4, 771 

13,77(J 
13.81» 

18. 777 
M,4S^i 

ai343 
^553 


a3,ai5 

29,405 
17.339 

3,493 
a, 471 
3,et37 
5,6*-i 
7,:J49 
7. 417 
U37fl 


3ft, 751 
37,723 
3U061 
75, 570 
at. 030 

ai.ada 

17,^7 

10.704 
a7,F7l 
18,500 
17,043 


20,7^ 
94, 7M 

1^ 
"•^ 

1,975 
5, 472 

4,506 
5,794 


^,173 
34.*»tW 

2H,ino 

H035 

23,a(;a 

30,837 
30,705 
46p353 


15, flai 
27, MS 

iM,e3D 

iij,a33 

11,310 

6, Ml 
St Ml 
0,fl79 
0,763 
l1.fiS7 
14,2-J9 
33,1^3 


Total..-. 


317, OSJ 


135, oa^ 


:ilO,1!ll 


145,01^1 £1>I,734 


115,235 


339,655 


18a. 55S 



The receipts of 1874 show an increase of 46,921, while the previous 
years show a decrease from the receipts of 1872. The total value of 
the receipts of 1874 is estimated at $1,354,620, against $875,000 in 1$73, 
and $950,000 in 1872. The increase in val ue in 1874 was nearly 55 per cent., 
while in numbers received but 16 per cent., showing a rising market for 
this class of animals. A greater^ steadiness of prices, with only limited 
fluctuations, is the most prominent feature of the year's business. The 
extreme range of the market was from $1.50 per cental for '* scalawags'^ 
to $8 for extra. 

Sheep products— Wool— The receipts of 1874 were 36,267,191 pounds ; 
1873, 34,486,868 pounds ; 1872, 28,181,509 pounds. The shipments of 
1874 were 38,117,931 pounds; 1873, 32,715,453 pounds; 1872, 27,720,081^ 
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pounds. The market was nearly stripped of old wool when the clip of 
1874 came in. In spite of the great depression of the wool-manufactoriDg 
interest, the great bulk of the clip was speedily purchased by Eastern 
dealers, who also purchased from first hands a large amount that wonld 
otherwise have been marketed at Chicago. It is questioned whether 
there is wool enough left in the West to supply the western wool-fac- 
tories till the next clip comes in. The western clip was smaller than 
that of 1873, but of good quality. Prices also reached a higher average. 
Swine, — The monthly receipts and shipments of swine for four years 
were as follows : 



Moutlis. 



Janimry ... 
Fi-'bruiiry . . 
March . . , . . 

AtrtU 

May 

Jnmf ....... 

July ^ 

An^nt .... 
Si<p^i^htl^f - 
Octubnr 



C4 



t£i 



300, mn 
71, fiat 

365, S31 

im, 749 

3«,76fl 
4:16,831 



Qfi.530 
41.724 
75.387 

111.524 

106, ^la 

134, 391 

125, 5C1 
13 1, 370 
1UG43 



Totftl, „...., a 5eM),ftrJ hiet^t^ii 



It-ia. 



361. !»35 
170.765 

im, 140 

a(J5,t:59 
f^,tJ4 
513, 030 
2iy. 406 

3^,»04 
373, &G3 



78,371 

104, ees 

11^.151 

ma. 451 

jTa.a34 
i&e,(yn 
lBft,010 
175. a4i 

OS, 195 



561, MR 

3T8, 760 
371,^-^ 

sei.afii 
u%, mi 

3634,145 

325^710 
61fi, im 
Otja,771 I 



ft5,337 
163,140 

aS5,7L5 
817,914 

188.77(j 
191, Ml 

156,936 
146,377 



1. f^i2, CiCJ 1, SJS, ;.1M ;4, -Ail. 750 \% 197. 557 



1ST4 



457,1168 
303. 341 

3U.045 
3M.^a« 
310.074 

sai,4Ld 

«^l»4 
A6l,lsa 

3W,31^ 

531,71)5 



a 

i 



1441,435 

fi0ffi,317 
945t,M3 
965.140 

1831,450 
147, »5 

249. asA 

TO3,437 



4.333,379 I ^3aO,Ml 



The receipts fell off 79,371, but the increase of 1873 was so enormous 
that some decline mi^ht reasonably have been expected, as the States 
Rn})plying this market are reported as short 1,000,000 of hogs, compared 
with 1873. The shipments, however, increased 132,804. The aggregate 
value of the receipts is estimated at 803,885,085, a^xainst 853,153,000 in 
1873, and 833,500,000 in 1872. This shows a larger trade than for 
several years. The year opened with quotations of 81.75 to 85.60, and 
alter several fluctuations rose to 80.50 and 87.75 at the end of November, 
Thi3 average weight of hogs received during the year was 218 pounds. 
The monthly average weight per head during threeyears was as follows: 



Month, 



J-iim^ry.*, 

Miiruh 

Auril,...,, 

M^r 

JUUH ..... 

July 

Aiiini^t 

December . 



l^i. 



1S73. 



ItHi. 



Potftid*, 


P.«n^. 


ISI 




2-i?} 


93H 


S'i^i 


313 


itci 


sn} 


aitti 


230 


534 


sau 


st«i^ 


S41 3.5 


^ij 




^i 


ss-u 


2^4 



Pi>Hv^d^. 




During 1874 each monthly average shows a decrease from the previ- 




of the stanaard of 1874, 
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Swine products. — The total number of hogs packed in 1874 was 
2,040,500, against 2,650,000 in 1873, and 1,203,000 in 1872. 

Porik.— Receipts of 1874, 40,381 barrels ; 1873, 43,758 ; 1872, 121,023. 
Shipments of 1874, 233,764 barrels; 1873,191,144; 1872,208,664. These 
figures show an increasing proportion of hogs received packed in the 
city. Prices rose from $14.30 to $14.40 per barrel at the beginning of 
the year, with some fluctuations, to $24.50 in September, but receded 
subsequently to $17.50. 

l^rd.— Receipts of 1874, 21,896,420 pounds; 1873,26,571,425; 1872, 
19,911,797. Shipments of 1874, 81,893,387 pounds; 1873, 89,847,680; 
1872, 86,040,785. Prices rose from $8.40 ^ $8.50 per cental, at the be- 
g:iuning of the year, to $14.75, closing at $13.10. 

Cut meats.— Receipts of 1874, 49,226,300 pounds; 1873, 53,782,054; 
1872, 48,256,615. Shipments of 1874, 270,528,435 pounds; 1873, 
342,986,021 ; 1872, 245,288,404. 

Summary, — The annual receipts of cattle, hogs, and sheep during 
nine years since the establishment of the Union Stock- Yards were as 
follows : 



Year. 


Cutde, 


Hog«. 


Sboetv. 


Total. 


t&tn -_-. - -_». «..>*«.. »p**v,--p-'. 


3"/j, (ir»o 

4ft% joa 
5 la, SfM 

Gi*4. 075 


I,ti0ti.6e0 
1, 708, 7t^ 

1, mi, m9 
i,tsy3,ir.a 

^ 3?0, Ot-3 

3, 2sa, eta 

<, 337. 7M 


1^70,675 
340pfHS 
34Dp855 
317,053 
310, »ll 


tS3S.257 
3,115^337 
2,303,161 
2, 105, 043 


laei ..,, 

IHSS ». *,.,,..,„„....... , * . 


i#Bi, „,,.., .,,..— -. - -* .-*,* 


l^TO ,-, ,,.....,*.*. ,.,.— 


a, 575, on 


IfTl .« ^*.»*** ***, *.,.*..,.. ,p,.. .„,,„,...- 


{t*i40 Ihfl 


!*?«*,.„.»*,,,,,-..,.*- ,.- 


4,ft4{I 900 


liTS _. .w*,*** 


S.3W,013 


J*71 * ***** ..**,. 







SAINT LOUIS. 

Cattle. — The cattle-tratle of Saint Louis exhibits a large increase over 
last year, the receipts amounting to 200,925 head, and the shipments to 
276,771 head. The annual receipts for the last ten calendar years were 
as follows: 18G5, 94,307; 1806, 103,259; 1867, 74,746; 1868, 115,352; 
1869, 124,565; 1870, 201,422; 1871, 199,527; 1872, 263,401; 1873, 
280,773; 1874,360,925. 

The highest and lowest prices of all grades, lor each month of the 
last four years, were as follows : 



Montlis. 



1872. 



1S73. 



1874.* 



JanauT $2 50 

F»?brnary 2 50 

IfAirh ! 2 75 



April. 

May 

Jnne 

July 

Aa^st 

September. . 
October.... 
Xoreraher . 
December . 



2 75 
i 2 62i to 
I 3 00 to 
I 2 00 

1 75 

1 25 

1 50 

2 25 
1 50 



to $6 25 
to 6 50 
6 50 
6 50 
6 60 
6 75 
5 00 
500 
4 75 

4 50 

5 00 
4 75 



e2 25 to $5 50 1$: 

3 25 to 

3 50 to 

3 50 to 

4 :nj to 

2 50 to 

1 75 to 

1 75 to 
1 75 
1 25 
1 50 



1 37i to 



5 

6 75 
6 75 
6 50 
6 50 
6 50 
6 25 

5 75 

6 00 
6 00 
5 75 



50 
1 50 
1 50 

1 75 

2 00 
1 75 
1 75 
1 75 
1 50 
I 40 
1 25 
1 25 



to $t) 00 

to 6 00 

6 37} 

6 62^ 

6 12i 

6 00 

5 60 

6 50 
5 30 
5 00 
5 00 
5 00 



II no 

1 50 

1 75 

2 00 
2 75 
2 00 

1 25 

2 00 
1 90 
1 75 
1 00 
1 75 



to $6 50 
to 6 25 
6 00 
6 25 
6 00 
6 25 
6 25 
6 00 
5 75 
5 75 
5 50 
5 75 



* The prices of l'?74 rcpre«ient oDly the Urat of tLe month ; 
and minima for tbe whole month. 



those of the other years are the maxima 



Cattle products — Butter, — The total receipts for 1874 amounted let 
74,937 packages, against 64,607 in 1873, and 51,259 in 1872. It is to be 
regretted that no accurate records of the trade are kept by any com- 
mercial authority which would enable us to determine the rc^ceipts and 
sliipments in pounds. The term " packages ^ has no statistical value 
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as it represents no definite quantity. The only general statement that 
can be hazarded is that the trade is rapidly increasing, though we are 
unable to state the rate of increase, a point very desirable in the statis- 
tical study of our agricultural resources. Prices ranged a little higher 
in 1874 than the previous year, the quotations for prime to choice being 
from 20 to 42 cents per pound, against 14 to 40 cents in 1873. 
In 1874 the minimum and maximum were in June and March, resi>ect- 
ively ; in 1873 they were in June and April. 

Clieese. — The receipts of cheese during 1874 were 80,579 boxes, against 
58,790 in 1873, and 84,345 in 1872. This branch of trade has steadily 
increased from domestic sources of supply- during the past year. The 
large area of fine dairy lands in Missouri is being brought into requisi- 
tion to supply the ^aint Louis market, a movement stimulated, doubt- 
less, by the short receipts of Eastern cheese in 1873. The lack of a 
common unit of quantity is likewise felt in stating the volume of the 
cheese-trade. If the receipts could be stated in pounds, it would greatly 
facilitate the aims of statistical inquiry. The prices of Ohio factory 
ranged from 12 cents per pound in July and August to 17 cents iu Feb- 
ruary, March, and April ; choice Xew York factory from 12J in August 
to 17^ in February and March ; English dairy from IG cents in October 
to 20 cents in April and JMay. 

Beef. — Mess rose from $13 in January to $15 in August, September, 
0<5tober, and November. 

Sheep. — The trade in sheep increased 33 per cent, during 1874, the 
receipts being 114,913, and the shipments 35,483. The annual receiots 
for ten years were as follows: 18C5, 52,133; 18G6, 64,047; 1867, 02,974; 
1868, 79,315 ; 1869, 96,326; 1870, 94,477; 1871, 118,899; 1872, 115,904; 
1873, 86,370; 1874,114,913. 

The prices per cental at the beginning of each month of 1874 were 
as follows : January, $3.75 to $5 ; February, $4.50 ; iMarch, 85 ; April, 
$2.50 to $5.60; May, $4.25 to $6.10; June, $4 to 86 ; July, 82.50 to 86; 
August, $2.50 to $6 ; September, $2 to $4.25; October, $2.25 to 84.26; 
November, $2.50 to $4 ; December, 82.25 to $3. 

Sheep products — Wool. — ^The receipts of wool during 1874 amounted 
to 4,963,417 pounds, against 3,956,212 pounds in 1873. Prices were well 
sustanied during the year. The production is steadily increasing. Com- 
plaint is made of lack of home facilities for storage, compelling dealers 
to ship eastward at unfavorable times and subject to high rates of com- 
mission. The prices of unwashed medium reached their maximum^ 36 
cents per pound, in October, and their minimum, 29 cents, in April ; on- 
washed combing 39 cents in July, August, and September, and 33 cents 
during the lirst five months ; choice fieece-washed rose from 40 and 45 
in January to 40 and 52 in September ; choice tub washed from 43 and 
53 in May to 50 and 56 in October. 

Swine. — The trade iu live hogs largely increased during 1874, tbo re-, 
ceipts being 1,126,587 and the shipments 452,864. The annual receipts 
for ten years were as follows: 1865, 99,663; 1866, 217,622; 1867, 
293,341 ; 1868,301,569; 1869,344,848; 1870,810,850; 1871,633,370; 1872, 
759,076; 1873, 982,463 ; 1874, 1,126,587. The'highest and lowest prices 
per cental at tlie beginning of each month of 1874 were as follows : Jan- 
uary, $2.81 to $5.37i ; February, $4.90 to $5.65; March, $4.90 to $5.30; 
April, — to $5.25 ; 5lay, $4.50 to $3.45; June, $4.80 to $5.60; July, $5 
.to S6; August, $5.50 to $7.25; September, $4 to $7.50; October, 
$4.50 to $7.25; November, $3.25 to $6.25; December, $5.50 to 87.50. 

S wine products. — It is impossible to state the volume of the trade ia 
swineproducts, for the reason alleged in the case of other animal products— 
the lack of a common unit of measurement. Pork receipts for 1874 
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embraced 59,948 barrels, 8,978 tierces, and 1,201,029 pieces, against 
57,512 barrels, 7,993 casks and tierces, and 1,688,916 pieces in 1873. 
Of bacon there were received in 1874 4,530 casks, 6,353 boxes, and 
124,451 pieces, against 10,411 tierpes, 5,978 packages, and 110,422 pieces 
in 1873. Of lard tbe receipts of 1874 embraced 20,522 tierces and 6,843 
packages, against 22,948 tierces, 6,110 barrels, and 11,714 packages. 
Prices advanced during 1874 to a point at which it appeared impossi- 
ble to maintain them, and there was general expectation of a decline. 
Prime mess pork opened in January at $14.50 to $15 per barrel, and 
culminated during the second week in December at $19.12 to $20.25, 
with a small decline toward the close of the year. Standard opened in 
January at $14.75 to $15, and reached its maximum, $24 to $25.50, in 
the third week of September ; prime lard at the beginning of the year 
was quoted at 8f cents per pound ; its maximum, 15J to 15J, was at- 
tained in the middle of September. Of bacon, packed shoulders ranged 
from 6 J cents per pound at the close of February to llj during the 
third week of September ; clear rib from 8J to 14 ; clear sides from 8| 
to 17. Of dry salt meats, packed shoulders varied from 5| to lOJ 5 rib 
sides from 7f to 15J 5 clear sides from 7^ to 15 J. 

Horses and mules, — Saint Louis is the only general market in which 
the prices of horses and mules are regularly reported. The receipts of 
both classes of animals during 1874 were 27,165, and the shipments 
-30,018. The prices of plug horses varied from $20 to $75 i)er head ; 
Btreet-car horses, $55 to $125 ; good, work-horses, $80 to 120 ; driving 
animals, $90 to $200; heavy-draught horses, $115 to $200; mules, $50 
to $250. 

POEK-PACKING. 



PORK-PACKING^ IN THE WEST. 

The record of the Cincinnati Price Current shows the number of hogs 
packed in tbe West during the last twenty -five packing season a j as follows : 
1849-^50,1,652,2201 1850-'51, 1,332,807 j 1851-^52, 1,182,846 j ia52^'53, 
2,201,110 J lS53^'34j 2,534,770^ lS54-'o5, 2,124,404; lS5o-'56, 2,489,502 ; 
1&>6^'57, lj8 18,486; 1857^^58, 2,210,778; 1858-'59, 2,465,553; 1850-^00, 
2,350^822; 180(K*61, 2,155,702 ; 1861-'G2, 2,893,606 : 1862-^03,4,069,520; 
1863^'64, 3,261,105; 1864-'65, 2,422,779; lS65-'06, 1,785,955^ 1866^'67, 
2,490,791 ; 1867-^'08, 2,781,084 ; 1868-^69, 2,409,873 ; lS69-'70, 2,035,312 ; 
1870-71,3,695,251; 1871-72, 4,831,558: 1872-73, 5,410,314; 1873-74, 
5,466,200 ; 1874-75, 5,506,266. 

The fBUowing table shows the number packed in the different States 
of the We^t and Nortliwest during the hist three packing seasons: 



states. 



187a-'73. 



1873-'74. 18:4-'75. 



Ohio 

XodiAna 

minois 

lOWA 

HiMonri 

Kansas 

Wisconsin 

MinnsKOta 

Nebraska 

Kentacky 

Tennessee 

Mxcbijran 

JULldcellaneous* 



Total 

Increase , 



885,827 

610,966 

,834,611 

325, 417 

894, 334 

40,8i^5 

324, 072 

24, 550 

20,220 

322,456 

39,300 

49, 306 

2««,450 



906,804 

715, 703 

1, 887, 328 

369, 278 

746,366 

64, 037 

333, 514 

32, 700 

29,085 

257, 259 

26,577 

71, 549 

26,000 



870, 971 
666, 575 
S, 113. 845 
426,258 
707, 310 
49,536 
269. 468 
20,950 
26,950 
308, 068 
22,639 
62,836 
20,820 



5, 410, 314 



5, 466, 200 
55,886 



5,566.226 
100,026^ 



» loclading Pittsbnrgb, Pa., and a few points in tbe Sonthern States. 
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The averaf:e net weight per head and the average yield of lard per 
head in the same States, during the last three packing seasons, were as 
follows : 



states. 


Average net weight per head. 


Average yield of lard per head. 


1873-'73. 


1873--74. 


1874-'75. 


187a-'73. 


1873-74. 


1874-Tr5. 


Ohio 


Pounds. 
242. 51 
230.25 
239.21 
229.55 
214.12 
244.18 
230.45 
227. 27 
246. 71 
225.84 
207.11 

2:n.94 

237.94 


Pounds. 
233.49 
207. 22 

219. 02 
204.67 
207. (H 

220. 64 
210. 89 
229.36 
214. 65 
213. 87 
200.42 
234. 02 
207.94 


Pounds. 
222.73 
208.80 
213. 76 
19a 67 
189.74 
171.63 
212.48 
237.46 
193.36 
209.60 
192.39 
234.27 
197.08 


Pminds. 
43.85 
33.89 
43.21 
37.44 
36.03 
37.50 
39.55 
39.36 
39.70 
39.78 
31.21 
38.95 
3a 95 


Pounds, 
39.04 
29.66 
37.23 
33.88 
33.86 
35.83 
30.50 
36.41 
34.59 
29.66 
34.16 
3a 26 
31.03 


P&unds. 

38.66 


TndiftTifl. 


29.83 


Illinoia 


36.66 




33.5>i 


MiflAATiri 


99.19 




2!V.43 




3L63 




29.83 




26.88 




29.79 




99.20 


Michigan 


35.15 


Tif isrollai'onB* . .................. 


9a 27 






frPnpml ftvprn^e ......... ...... 


232.43 


214. 97 


209.77 


40.08 


35.02 


34 20 







* Inclnding Pittsburgh, Pa., and a few points in the Southern States. 

The aggregate net weight and yield of lard during the last two sea- 
sons were as follows: 



Packing seasons. 


Ket weight. 


Yield of lard. 


1872-73 


Pounds. 
1, 257, 519, 283 
1, 175, 126, 971 


Pmmdt. 
S16,845^3» 
191, 4H 033 


1873-'74 . . 




Decrease of 1873-'74 


82,392,312 


85, 401. SO 




1 873-'74 


1, 175, 126, 971 
1,167.639,457 


191.444035 


1874-*7o 


190,380,097 






Decrease of 1674-75 


7, 4S7, 514 


1.0«l4tt 



The average cost of hogs per cental, during the last three packing- 
seasons, was as follows : 



States. 



IgTi-TS^ 




Obio... 

Ipilliirka 

llliiioii .„*.«-« 

Jowa ...,,,,.......,,- 

MiaaoiiH ,. 

Knufias. 

WI*coE»m * . .^.- . . * 

Hinnesiita, ,*.►** 

Xehmska .......<«.... 

Keatncky .. .,..,..,. - 
T«OQ&u«e -.,,.,,..... 

Idichlptn 

Mlaoellanetiiis ........ 

Geaoral average 
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The number of hogs packed at six principal points, compan 
the aggregate at all other points daring the past three years, 
follows: 



Packing point*. 


1878. 


1873. 




Cliicaco 


1, 425, 079 
626. 305 
538.000 
196, 317 
303.500 
302,246 


1, 520, 204 
581. S.V3 
463,793 
295,766 
294,054 
226,947 


] 


Cinoioiia^ 




Saiot LoatK 




Indianapolis 




Milwaake« 




Looisville 


♦ 






Total 


3, 391, 447 
2, 018, 867 


3, 382, 017 
2, 084, 363 


3,5 
2,0 


Other points 




Grand total ..1 ... 


5, 410, 314 
62.68 


5, 466, 380 
61.87 


5,5t 


Per cent of the six cities 







The average number, net weight, and yield of lard per head of tin 
six cities, during the packing-season of 1874-75, were as follows : 



Cities. 


Xnmber. 


Averace net 
weight per 


Average yi( 
of lard p 
head. 


Chicago 


1, 690, 348 
5G0. 164 
462, 246 
278,339 
273,118 
236,596 


212.42 

220. 60 

192 

106 

209.27 

208.56 


.37.3 


Cincinnati 


41 7 


Saint I»iiis 


30 


Indianapolis 


29. 5( 


Louisville 


29 81 


Milwaukee 


31 15 






At the six cities . .... 


3. 500. 811 
2.065,415 


209.47 
210.27 


35 43 


At other points 


32.21 






At all points 


5, 566, 226 


209.77 


34.20 







The increase in number during the season of 1874r-'75 was 100,026, 

»rl.83 per cent. Tiie increase of the season of 1873-74 over its prede- 

essor was 55,886, or 1.03 per cent The decrease in net weight per 

*ad during 1874-'75 was 5.20 pounds, or 2.04 per cent. ; the decrease 

the aggregate weight was 7,487,514 pounds, or .63 per cent. The pre- 

^us season of 1873-74 showed a decrease of 17.46 pounds net weight 

' head, or 7J per cent, and of 82,392,312 pounds of aggregate net 

ght, or 6.55 per cent The average yield of lard per head in 1874-75 

^ed a loss of .82 pounds, or 2.34 percent, against a loss of 5.06 pounds 

head, or 12.62 per cent., the previous year. The aggregate lard- 

uct fell ojff 1,063,428, or .55 per cent, against a loss of 25,401,350 

ds, or 1.71 per cent., in 1873-'74. The lighter weight of hogs would 

ate a greater loss in the yield of lard, but the higher price of this 

e caused a closer trimming of hams and shoulders and consequently 

^ter yield of lard. The cost per cental of hogs was $8,336, 

st 85.431 in 1873-74, and $4,058 in 1872-73; that is, the in- 

^ of the season lately past was 53J per cent, against an increase 

\ per cent, the previous season. The aggregate cost of the 

packed during the past season was $97,338,626, an increase of 

1,611, or 52J per cent The aggregate loss of weight in 1874-75 

uivalent to 34,830 hogs of the standard of 1873-74, but the loss 

latter year was much greater, amounting to 354,483 of the stand- 

1872-73. 

the above statements it appears that this great productive 
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interest within tbe last two seasons, has considerably fallen off from 
the product of 1872-73, which embraced the largest aggregate weight 
of pork and lard ever secured in any one year in this country. A com- 
parison of the records of the last ten years shows that the greatest 
average net weight per head — 232.43 pounds — was realized in 1872-73, 
slightly exceeding the average of 1866-'67, which was 233.14. The 
greatest average yield of lard per head was 41.53 pounds in 1865-'66; 
the yield in 1870-'71 was 40.19 pounds, and in 1872-'73, 40.08 pounds. 
Every other year of the ten averaged less than 40 pounds. 

The net weight per head, the aggregate weight of the hogs packed, 
the average yield of lard per head, and the aggregate product of lard 
for the last ten packing-seasons, were as follows : 



Seasons. 



IRCS-'fie 
lj-66-'67 
18r)7-'63 
1868-'69 
ie69-'70 
1870-'7l 
187l-'72 
1874-'73 
1873-'74 
1S74-75 



Net weight 
per head. 



Poiuids. 
231.3 
2:i-2. 14 
2Ul 

206.75 
205.75 
230.14 
227. 62 
23i 43 
214.97 
209.77 



Aij'reRate weight 


Yield of lard 


ofallhogspack'd. 


per head. 


Pound 9. 


Poundg. 


413,091,391 


41.52 


5H8, 212, 222 


39.66 


558, 997, 884 


29 


516,848,742 


32. 33 


542, 215, 444 


31.84 


830, 425. 005 


40.19 


1, 099, 783, 365 


3^. .54 


1, 257, 519, 283 


40.08 


1, 175, 126, 971 


35. 02 


1, 167, 639, 457 


34. 20 



Aggrente yieU 



Poundi. 
74,152,851 
98, 801,37$ 
80,651,436 
80,839,837 
83,908,3N 
148,512,317 
188,603,817 
216, 845, »5 
191,444,035 
190,380,607 



Of the states represented in the above tables, Illinois reports au 
increase in the number of hogs packed of 226,517; Iowa, of 58,980; 
Kentucky, of 50,809. All the other States report a decrease. In Ken- 
tucky the only considerable packing-point is Louisville, which absorbs 
nearly all of the increase for the State. Manj- hogs from Indiana anid 
Illinois are packed at this point. The short corn-crop of Missouri caused 
an exportation of stock-hogs from that State during last summer. I^ 
Wisconsin dressed hogs were sent to the pineries for consumption iJ^ 
larger numbers, reducing the amount of cut meats marketed at the paok*» 
ing points. In average net weight per head there is an increase i*^ 
Indiana, Wisconsin, Minnesota, and Michigan, with a decline in all tl^® 
other States. Minnesota shows the largest average, 237.46 poandd v 
next stands Michigan, 234.27 pounds. The greatest decline is found i^ 
Kansas, which averages 171.63 pounds, against 220.64 pounds last s^*] 
son. In yield of lard per head Ohio stands first, averaging 39.66 poundL^^ 
a slight increase over the previous season. Next Michigan reports 35.^^ 
pounds, against 38.26 the previous yeaw. Kansas shows the minima 
yield, 25.43 pounds, against 35.83 pounds the previous year. The gi 
hopper devastations account for the low averages in Ktinsas and s:^* 
braska. The average price per cental was highest in Iowa, $8.5^*^ 
and next highest in Tennessee, $8.81* The lowest price, $6,734, W 
in Nebraska. The greatest increase of prices, 71 per cent., was in lo\ ** 
the smallest increase, 28 per cent., was in Minnesota. The averi 
increase of the whole was 55 per cent. 

Last year the six principal i)acking-points declined somewhat in tt»^ 
percentage of the total number reported. This year they have not o^ 
recovered their ground, but have also exceeded their percentage ^ 
1872-73. A few new points are added to the list this year, the operatic 
of which amounted to 62,989 head. Chicago increased her numl>* 
170,144, and Louisville 46,171 head. The other points show some decH 
though Saint Louis reports but a slight decrease. 
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oduct of barreled pork of the last season was as follows : Mess 
731 barrels, against 423,844 barrels the previous year; prime 
120 barrels, against 39,564 barrels ; clear, 11,681 barrels, against 
Tels ; ramps, 20,628 barrels, against 20,019 barrels ; other • 
308, against 15,000 barrels; total 569,468 barrels in 1874-75, 
03,570 barrels the previous season. 

SUMMER-PACKING. 

mber of hogs packed duriug the summer season, from March 
5mber 1, is increasing. In 1874 the aggregate summer-pack- 
»rted in Ohio, Indiana, Illinois, Iowa, Missouri, Kansas, Min- 
[ichigan. West Virginia, and Milwaukee amounted to 1,200,444 
iust 1,062,916 in 1873 ; showing an increase of 137,528, or 13 
The points showing the largest increase were Cincinnati, 
Saint Louis, Cedar Rapids (Iowa,) Canton (Illinois,) and Milwau- 
ianapolis exhibits a considerable decline, as also do Keokuk, 
nsas City, Missouri, Qaincy, Illinois, and several other points. 

PORK-PACKIXG ON THE PACIFIC SLOPE. 

iciiinati Price Current, through inquiries directed to numerous 
dents on the Pacific coast, has discovered a considerable enter- 
)ork-packing in that region, which promises t9 increase in the 
d to supersede a large portion of the importations from the 
st of the Rocky Mountains. At San Francisco, during 1874, 
>,000 head were packed, and in other parts of the State about 
ore, making 390,000 in California. It is estimated that Oregon 
bout 60,000, making the total number for the Pacific slope 
3,000. The weight of California hogs, however, is very 
>se packed at San Francisco averaging only 115 pounds net, 
aality is considered superior to that of eastern hogs. They are 
)n wheat, barley, and corn. The abundance and cheapness of 
given rise to expectations of a greatly-increased hog-crop the 
ear. In San Francisco the most active packing operations are 
e latter half of the year, when it is practicable to secure a tem- 
is low as 55° Fahrenheit. In the foot-hills of the Sierra Nevada 
ng is generally done duriug the winter, as the summer tem- 
s unmanageable. 

PORK-PACKING IN THE SEABOARD CITIES. 

lie meager reports received it appears that the number of hogs 

the eastern cities showed some decline during the past year. 

►rfc. — The number and average weight per head of the hogs 

it New York during the two years ending March 1, 1875, were 





Live hogs. 


Dressed 
hojjs. 


Total. 


T packiii"- 


703,000 
1,251,000 


121,000 j 
7,000 i 


824.000 


icr packiu^ 


1, 238, 000 






r the year 


1,954,000 


128,000 1 


2,062,000 






?r paokiDff 


682,000 
1, 005, 000 


~ 48, 000 
12,000 1 


730,000 


uerpackiu;; 


1, 107, 000 


r the Tear 


1. 687, 000 


60.000 1 


1, 837, 000 
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The receipts at New York daring five calendar years were as follows: 
1870,862,335; 1871, 1,311,052 5 1872, 1,953,571; 1873,1,961,578; 1874, 
1,786,681. 

Boston. — The receipts of live and dressed hogs at Boston daring the 
two years ending March 1, 1875, were as follows : 





Lire hogs. 


Dressed 

hogs. 


Total 


1873-'74 snmmer 


475. 795 
422. 410 


6,113 
54. 465 


481,907 
476.M 


1873-'74, winter 




Total 


898,213 


60,577 


9S»,rm 




187-l-'?5 smimer 


364, 172 
132, 693 


8,273 
90,948 


3n,445 


li?74-'75, winter 


ts,6a 




Total 


496, 865 


99,221 


596.068 





The receipts of the last three calendar years were as follows : 



Year. 



I Live hogs. 




ToUL 



le72 i 593,000 

I'-TJ 1 838,000 

1874 525,000 



683,011 
918. OM 

eia^M 



The high prices in the West seriously crippled packing operations 
duriug the winter-packing season just closed. The receipts of ISW 
were 313,000 short of those of 1873. 

Baltimore, — The receipts of live hogs for five calendar vears were 
as follows: 1870,300,000; 1871,307,430; 1872,400,874; 1873,392,734: 
1874 ; 357,547. Hogs are usually slaughtered for city consumption pi 
fresh pork. The Baltimore packers generally have their packing-houses 
at soQie point in the West, where their operations swell the aggregates 
of tliat region. 

Phlladelphicu — The receipts of live and dressed hogs during three 
calendar years were as follows: 



Year. 



Live hogs. 



I 




ToUL 



lt'72 210,376 

1-7:J I 341.300 

1674 I 339,590 



S97.68I 
431, IH 



The number packed for market is small, the hogs being generaHS' 
slaughtered for local consumption. 

Receipts at the four cities, — The comparative receipts of live 1 ! 
at the four cities above named duriug three calendar years were i 
follows : 



Cities. 


1S72. 


1873. 


187i 


Boston .• 


593. 000 

1, 953, 000 

400,000 

210,000 


838,000 

l,9«;i,000 

393.000 

344.000 




New York 


1 


Baltimore 




Philadelphia 








Total 


3,156,000 


3,535,000 


9^ttt> 
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IM^riGEATION. 

?t immigration of the past eight years, according to the records 
'reasury Departmeut, is 2,792,383 persons, making an average 
48 per annum. The years 1867, 1868, 187i, 1874, show receipts 
n this average. The largest immigration was in 1872; the 
in 1874, which is ch^ssified as follows: 





First qnar- 1 Second quar- Third quar- 


FoBrth quar- 


•r«*-ni 




ter. 1 ter. 


ter. 


ter. 






1 occupations 


373 741 


747 


604 




2,465 






4,760 11,166 


9,834 


6,722 

15,109 

618 

93 .■«» 




32,482 
101, 318 


ns 


12,374 48,384 




mot BtBted* 

'opatioii*- 


1 9 837 5 ^^®^® > 37.559 


} 


124, 549 












27,832 112,309 1 74,095 


48,578 


260, 814 




FIBHT Qt*.VEn:iL 


iECOSD QL-AaTEft. 


TOTAL POB THK 


* 


Makt, 


rMOflJfi*. Total, 


MAl«fl. 


Ft^malefl. 


TotaL 


Male«. 


Females. 




%'m 


I, 4W) 4, lft7 


9,377 


5,B3l i 


1^208 


afl.ie» 


17,167 




hSiiS 


^M * %J^i 


15.7JJ^ 


la^jea 


wi,m 


! *3,738 


23, 1#50 




sm 


9ij3 eS7 


a,3^> 


i.aio 


%tm 


' 5,443 


%^^2 




3,150^ 


2, (5ft4 5. iiTZ 


13, TJ7 


10. 740 


24,477 


33,4*3 


24.5!i5 




911 


m Zii 


1,H4 


i.e^ 


3,4lJfi 


3.«t0 


3. 911 




147 


ir»2 S4d 


1.0^5 


GU3 


i,m 


t,SS9 


l.e*7 




a-jti 


145 ^7 


l,&iK 


l,4i!7 


3,3^3 


3.71*9 


\%1^ 




vl 


U 115 


»f!f7 


tm 


1,613 


1. «a 


1,3S5 


t .-- ... 


r, 


(^ lU^ 


44T 


343 


im 


€63 


630 




170 


ad ■ at:7 


6P9 


^23 


i,aai 


l,44i 


SHd 




1,443 


n.*i:i 5, iK^fi 


I. Ofi» 


Pirn 


a. 559 


&,©12 


3.1^0 




l,0Ci4 


3iit i«:i5a 


S.5s3 


4.i» 


3,0U 


4,70fl 


1hOS5 




in 


51 1^ 


tioa 


3e4 


^f7 


4 J 111 


3,331 




17fi 


nc ar-2 


«75 


lia 


457 


J ^* 


5t9 




1, V^i 


t]{i 1, aw 


0, lUS 


20 


%1^% 


H340 


311 


?ric(i . . . 


3,307 


1, 740 7, oin 


C.ti^ 


3.5ftft 


10,425 


a(),337 


Ifl, 05L» 


tiLB„.. 


IcS ! 


'an i.o^a 


a. 140 


fca7 


a,9(il 


5,^7 


9:53-1 




19,033 


t.iii^I 37,6:W 6y,4S>7 


42,i^l£ 


ii^aoo 


1 15P.936 


100. e7a 




THittP griatEiL 


rof RTH quAUTr.n. 


It- 


alf.nrtbe 


:*, 












year. 




MaliK, 


Females, 


Total. 


llaka. 


Females. 


Total. 








D^aro 1 i.fi^o \ i.i.iMa 


4. ere 


3,3ttC 


^,043 




43,396 




5,fiN ' fl,rWTO 1 13,953 


fl,^10 


3,290 


6, 10-1 




47.6S3 




hGiii ; l,aii 


a.e^l 


d^ 


533 


1,335 




^765 


^_ _ 4 _ . d F 


**,7ao, e^^^ 


15, m 


6,357 


S,96d 


ii.t;ta 




5«,»a7 




777 £:« 


1, l[-2 


.J43 


en 


I, cm 




fl,esi 




7^ fM 


1,435 


500 


314 


tL4 




4,336 




1.113 7^§ 


l,(jfl3 


55^ 


4ae 


904 




6,577 




5S4 514 


Loga 


371 


i:>i 


*^i 


1 


3,lfl3 


1 ..„,— 


1»1 i ml 305 


14« 


Srt 


E4a 


^ 


1.533 




«11 1 ]KT ' 41,^ 


3^9 


UM 


5O0 




2.436 




i,2:fi ; 7in ] i,\m 


1,5«7 


7«T7 


S,0» 




P. 741 




531 ' l>-0 711 1 5^4 175 


7fl3 


5. 7i?7 




a,io2 i»iH7 4, no ' 1, i&^ Kij 


2,113 , 


7,417 




£36 l?ti 4ie , 173 i 131 


304 : 


1,449 




4,0e3 , Ip-I* 4,245 1 1,354 , 45 


l.i'm 


lr^^i51 


rrica ^. 


4. 4U4 ' 2. .-if'r ■ 7. 0^10 ; n. ^Ki I %\n 


d.ni4 


3IISQG 


lies 


1, 641 ; tt'6 , a, 7uy 1 1, Uy- . 546 1, 044 ] 


tf,4U2 




43, 55^ ; 30, 537 74, 095 i 27, 34"^ 19, 2J0 : 4C, 578 j 


24i0, 814 



^ Maml^- women and children. 
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MARKET-PRICES ( 
The following quotations represent the state of ti 



FrodnctB. 



Flour, Hnp<>rfln<? State, bbl 

f^xUA Htate 

^tipor^Do wefltem . 
43xtrft to oUolce 

-firestt^rd 

fioiii1]«srn g1il|>plDg 
AHMjUE^rn fmniliy 



JauQBty. 



No.Qvflpriiig 

wiiitfr, red, west- 

winter, amber, 

wentiim ^.< 

wiiifer> wblte, 

weatpm ...^ 

Eyfi..., .......*.*, ...... 

Earl**y »,.,.,. ,...,,., 

Com.,-.. .-.^ 

Oftta 

Hay, flret qTiaUtT , . . .ton. — 

second qtiAllty ^ 

Beef, m&Bfl bbl. 

e:3ttra iii«gfl . . ^ ^ , . . . . 
orki nu'Ag. ^ , ..<«*.< 

^me mem .... 

Uatter, wMtoni-. . , , , » ^ , * 
Stftt« dairy 

Cbeeae, StBt« ffwtflry ,... 
went:c]rd factory.. 

Cotton, ordluatj to good 

(irdiijarr 

XovF laiduling to 



^ 



aood mtddJtdg 
ikfr to giKjd re- 



tioing. ...... 

pripte Tt^flnbig 

Tobacco, ] ii^a ...-.,*...,. 
coiumon t/> tDC- 

dhiin loaf 

Wool, Atdftrirftti SSX 

«ad picklork .... 

Afniirlciui X and 

Ami'rJcAu cambini; 

pulled 

CAllforDlft KpTiDg, . . 
CiiUftKTilafali..,.,- 
Texji4 , 



t-HILADKLrSU. 



Floiil',*aporflDO,.....bN I 50 

PtnpEivlTAnUiixtra C 75 
rL-nunytvazila fam 

ily AJic] ftl!J(^>^.,. 7 00 

-wpsfem cstrji ..... fl Ml 

wpn tprn fnml ly - . . , 75^ 

Wh^ftt, red. winter, bush . I 47 

amber wiiiteL' 1 

white winter 1 73 

epriug 1 55 

Rye.,,.,,-.-.... ,.-. m 

Bwley ..,-.. -....-.. t ao 

Com. la 

Oats.. ..,. 53 

Hay, fro«bljnIeMl.....ton. 53 m 
eomiDOtt to fa!ir shlp- 

piug 20 00 

Bo«f, w^titerD moaa..bbl S 00 

p\trft mefis. . .-,.... 9 00 
Wnrtbnma'fl oity 

family ..„....-. '16 Oft 



00 tots 
55 to 7 
€0 to 6 

50 toll 

es to 3 

05 toll 

£3 to 1 

5a to 1 

5S to I 

es to 1 

70 to 1 

<W to - 

5a to - 

73 to 

eo to 
DO tot^ 

00 toes 

75 toll 
5(» to 13 
37| to IQ 
00 to - 
B5 toU 
fit to 
^ to 
33 to 
l^i to 
12 to 

n^to 

151 to 

7* to 
7|to 
tito 

fl to 



63 
OO 
00 
00 
00 
50 

75 

35 
45 

m 

Hi 

m 
ni 

_!* 

10 



^5 €5 to 15 30 |5 70 to ^ 10 $5 60 to ^ 15 95 ^5 
e 4^^ to 7 00 6 40 to (! eO £ 31^ to 70 6 30 
5 GS to ti ^ 5 70 to 6 10 5 fiO to 15 5 B3 



Febtmory. 



m to 70 



4T to 

au to 

45 to 

13 to 

1^ to 

15 to 



to 5 50 

to 

to a 00 

to ti 75 

to 8 01] 



1 
1 70 



Mareh. 



ApHl. 



6 Vi to 11 00 

70 to 7 75 

7 go toll 00 
loA la I m 

1 54 to 1 50 

1 eo to 1 65 

1 66 to 1 70 



Pork, 



l€ 50 



prime mnm........ 15 00 

prime.., \m m 



to 2a OO 
Hi 10 00 

tola 00 

to 

ton 00 

to 

to ^.^ 



so to 1 
05 to 1 

80 to a 
ei to 

so to 
00 to2B 
00 to 35 

50 ton 

50 to 13 
00 to 16 
75 to - 
— tOl5 
Ojto 

m to 

32 to 

mto 

l^to 



93 
10 
10 

63 
00 
00 
00 
50 
S5 

OO 
10 
S5 
47 
15| 
I5k 

13 to ui 

15 to 17i 

74 to 7} 

iJ to 

H to a 

B to 10 



43 tn 

53 to 

S5 to 

l^ to 

flO to 

15 to 



6 30 to 11 DO 

6 60 to 7 55 

7 60 toll 00 
1 52 to 1 53 
1 43 to 1 53 

1 56 to 1 ^ 

1 G3 to lee 



60 to 1 

98 to 1 

— ^ to S 

76 to 

01 to 

00 toa7 

00 to»l 

50 toll 

50 to 13 

75 to 15 

SO to - 

fl5 tol5 
Sito 

35 to 

3e to 
1-1^ to 

14 to 

l%to 

15 lo 

7f to 
7|tO 

fiiro 



§5 
03 
00 
BOi 
63i 
OO 

no 

00 
00 
80 

00 

40 
55 
17 
Itif 

l*i 

ITf 
71 
71 



6 S^S toll 00 
fi 40 to 7 *J5 

7 30 to 11 00 
1 57 to I 0^1 
1 50 to 1 561 

1 5d lo 1 65 

1 66 to 1 €8 

1 50 to 1 90 

93 to 1 03 

1 83 to 

i«0 to m 

M to 63 

00 to35 DO 

00 to^ 00 

00 toll 50* 

50 to 13 50 

— to JO 75 

OD toll 50 

75 lo L5 75 
Of to 10 

30 to 38 

35 to 45 

15 to l€j 

13 to 16 



G tS 

40 
7 35 

1 " 

1 

1 63 



155 



63 
10 



CO 
60 

^l 
35 

30 

35 



e to 10 

60 to 65 



574 
60 
50 
54 

2S 
36 



45 to 

53 to 

ai to 

U to 

Ifl to 

la to 



5 25 to 5 75 1 

6 00 to 6 50 . 

3 I2i to 8 54> 

6 00 to 3 15 

50 to ID 50 

1 56 to 1 74 
1 05 to 1 73 
1 60 to 1 35 
1 60 to 1 n5 

05 to i<6 

1 05 to 2 30 

76 to 80 

55 to 65 

33 OU to 31 00 

« no toS^OO 

8 QD tci 10 00 

i»00 lol^OO 

16 DO to 

16 50 to 16 75 

15 00 to 

13 00 to 



) 



5 00 to 5 

6 DO to 7 

7 50 to 

00 to 7 
H 37| tfl to 

1 60 to 1 
1 70 to 1 
I 7a to 1 
I 50 to 1 

DO ti) 

I MO to S 

73 to 

.^7 tn 

23 OO to £J 



l^ito 

I5|to 

7ito 
7tto 
4ito 

61 to 

ffS to 

45 to 

53 to 

35 to 

13 to 

SO to 

33 to 



15| 

161 

7* 
7* 
6i 

H 



5 00 to 5 35 
to 6 374 

7 50 to 8 00 

6 374 to 7 SO 

7 50 to 8 75 
3 53 to 1 fl* 
3 70 to 1 76 
I 85 to 1 »a 
3 4-^ to 1 S3 

05 to 

1 75 lo I 90 

81 to "-' 

5« to 

3 00 to 31 _, 



13 
16 „ 

ts 


15 


13 


1« 


7 

a 


6 


45 
5i 

25 
19 


5 
5 ., 


675 
675 
750 
1 50 
1 50 
100 
1 45 
03 


at 



30 00 toiI-2 30 pSO 06 to29 00 
8 D4J tolO 00 . d OO tolO 00 ^ 



00 to 13 00 I 9 00 to 12 00 

15 SO to !lfi 0^ to 

10 00 to 16 50 10 50 to IT OO 

15 00 to 'ifl 00 to 

13 00 to ill 50 to 



14 00 
17 00 
16 00 
14 15 
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J DIM. 1 Jnlj. 


Aojpict 


Septomlwr. 


Octolwr. 


November, 


DecotBbte. 


nu tots 75 
«t 00 lo 00 
5i5 to 5 7S 


•5 00 tof5 30 
5 l?3 to 6 55 
&00 to 550 


N 40 tofjOO 
5 25 to 10 
4 iO to 500 


1445 tol-lW) 
515 to 5 75 
445 to 405 


HV* to 14 80 
501* to 575 
440 to 460 


8400 to|455 
4 70 to 565 
.4 00 to 4 55 


#400 to|450 
480 to 505 
400 to 450 


5 es toll 00 

G 15 to 7 00 
T 05 toll 00 
1 SO to 1 51 
1 45 to 1 4^14 


5 75 toll 00 
000 to STO 

75 toll 00 

1 40 to 1 43| 

1 34 to Ida 


5 15 toll 00 
5 50 to e 15 
020 ton DO 

1 30 to 1 ^ 
1 3i to 1 30 


505 to 000 
525 to 010 
15 to 9 00 
130 to 133* 
113 to 190 


490 to 900 

500 to eoo 

605 to 875 
12L to 127 
Illito 120 


460 to 8»0 
4 80 to 575 
560 to 895 
10» to X17 
102 to 114 


475 to 800 
480 to 575 

5^ to 829 
lis to 125 

nil to iifl 


] 50 to 1 55 


1 31 to 1 40 


1 27 to 1 30 


lOS to 127 


121 to 127 


114 to 


iia to isai 


1 5i to 1 5d 


1 40 to 1 44 


1 30 to 1 3£! 


122 to 197 


191 to 127 1 


to 123 


118 to 1984 


1 50 to t 75 
t 04 to 1 13 


143 to 1 eo 

1 to to 


1 35 to 1 55 
M to 1 05 


195 to 145 


130 to 143 

90 to 05 

125 to 

M to lOO 

60 to 65 

16 00 toSlOO 

12 00 to 13 00 

19 50 to 1350 

1400 tolSOO 

2265 tol^7S 


125 to 130 

90 to ^ 

1 45 to 

77 to 92 
59 to 62 

160O to9000 

L2 00 to 

UOO tol300 

1200 to1350 

loap to — 

1700 tolSOO 

2000 to2IOO 

H to 

li§ to 40 
30 to 43 

H to I6t 
mto 151 

13i to 14 


130 to 140 
94 to 971 

1 5.-1 to — ^ 

m to 93| 
^ 67 to 71 
1200 to 19 00 

to 1200 

950 tol050 
ILOO tolSSO 

91 00 to 

16 5^ to 17 95 




190 to 

82 to 8^ 
47 to Sfl 
1000 to31ff0 
13 DO to 15 00 
000 to 10 50 
1125 to 19 50 
2273 toss 871 
^00 to 


7i to eii 

04 to W 
»«l to31 00 
toSJ Off 

litm toHOff 

]1» tol4O0 

ITMt to 

14 13 to 15 «» 


74 ti) 87 

56 to ea 

23 00 to2a OQ 
20 CO to 21 QO 

iVoo^tois'oo" 

IS 50 to — 

10 95 to 

IT 00 to 

lOf to 12 
U to 27 
90 ta 30 

mto 141 

lUto 13 
H|ta 10^ 


77 to iS 

75 to 1 Off 

22 00 toS7 00 

18 00 to 19 Off 
00 to 10 50 

tl 25 to IS 50 

as 50 to 

20 00 to 

19 50 to 

m to 13f 
17 to W 
94 to 3S 
101 to ]3i 

9 to 13 


15 50 tolS 00 




18 50 to 19 75 


111 to 1U 
«l to 91 
11 to 90 


Hfto i^ 
92 tfi 35 
17 to 29 
111 to 14 

10 to l^ 

iSito isj 


14 t« 

95 to 38 

1 30 to 40 

13 to 15 

lUto 14| 

13* to 15i 


14J to 

20 to 40 
30 to 42 
14 to 10 
12 to I5t 

191 to 144 


*'"" 


15 to 10( 


131 to 15| 


mio m 


10a to m 


lS|to I3f 


15* to 184 


154 to m 


14i to 15* 


141 i^ 15i 






71 to H 

84 to # 
fi] to D 


Hto H 

e|to 

olto n 


10 to 1^ 


81 to 81 

Ht4M 

104 to 1^ 


iHto et 

slto^ 


rfto 7i 


1 to ^ 


T|to 101 


9 to m 


to in 


191 to 151 


124 to IT 


12 to 1« 


a to oe 


5> to 0^ 


55 to €0 


S3 to 05 


5« to 63 


56 to 68 


S3 to 05 


<7% 57 
s; to t-i 
5 i« 5^ 
Sto 37 
SO itt „ 


47 to 55 
SO to 03 

40 to 52 
90 to 37 

17 to 2:8 


47 to S^ 
51 to 05 
33 to 53 

23 to 35 
17 to 25 


47 to 55 

51 to 05 
33 to 53 
93 to 37 
17 to 27 


47 to 57i 
55 to 63 
S5 to 50 
95 to ^ 
26 to 38 


47 to 57* 
55 to ^ 
33 to 50 
25 to 30 

2-^ to 28 
13 to 37 

400 to 425 
550 to 575 

HOO to 

425 to 4 75 
500 to 775 
110 to 120 
120 to 125 


47 to 56 
51 to 65 
33 to 45 

23 to 30 
18 to 2i^ 


iSS^*^ 


470 to 

5 00 to 5 50 


3 5ff^ to 4 ^ 

4 50 to 5 75 


350 to 305 


325 to 375 
425 to 


18 to 36 

387|to 4 00 

4 37} to 475 

5374 to 600 
4 37110 4 75 
595 to 625 
118 to 199 
195 to 126 
130 to 135 


'S 1? iw 
5 ^ 1^ 

ft**' 1' ■» *. . 


• 90 to 750 
5M to 950 

SO to 7 75 
t 30 to 1 40 

1 53 to 1 58 


00 to 7 75 
4 SO to 5 75 
6 00 to 025 
t 99 to 1 32 

1 34 to 1 3j4 
J 33 to 1 50 
1 90 to 1 23 

01 u» n 

nominal. 
P9 to i4 
55 to m 
WOO to22 00 


600 to 695 


575 to 

000 to 675 

700 to eso 

lis to 125 

193 to 199 
125 to 145 


57S to 725 
11§ to 193 
127 to 190 
135 to 138 

113 to 

88 to 99 

105 to 125 

«. to 67 

49 to 55 

2000 to2200 


""fti"to*iao 


*""*"'"'■"""■ 


100 to 105 

130 to 

90 to 106 

6t to B7 

9100 to 33 00 


107 to 

120 to 150 

70 to m 

55 to 62 

90 00 to^OO 


97 to 100 

130 to 160 

80 to 93 

62 to 67 

9000 to9300 


15 Jjieao 


IB to n 

01 to ^1 
^ OO to94D0 


20 00 to^ 00 
dOO tolOOO 
900 tot^QO 

IT 00 to 

li@ tol8 50 
10 50 to 

16 W to 


19 00 to2t 00 

a 00 tolOOO 
00 to 12 00 

17 00 to 

21 75 to n Off 

03 00 to 

^00 to 


19 00 to2100 
800 tolOOO 
9 0O to 1300 

17 OO to 

24 00 to 34 50 

2300 to 

230O to 


19 00 to2000 
BOO tolOOO 
900 tol2G0 

1700 to 

^25 to24 50 

2300 to 

32 00 to ^ 


19 00 to9000 
8 00 tolOOO 
900 tol20ff 

1700 to 

■i0 50 to 21 Off 
1900 to 1950 
1900 to 


1900 to20«iA 
dOO tolO^ 
200 toiaj^ 

IT , 

2100 to920C^ 

2000 to — 
1950 to 
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MARKET-PRICES OF FASM- 
ThefoUomng quotations represent the state of ike market, 



riIILADELPnU--€ODtttl'iLl I I 



BiitUT, eholce ^lddlt» 
Stiito > 

Ohio factory 

Sii;;nT, tuij to g<H}d T%^a- 

*"e — -' 

Cfltton^ oramnry ta good 

Wtml, Ohia Aecce, X And 
XX 

Ohio oombing . . . « < 

pulled *-•.!../ 

uiiwaAh«(l, dotlilax' 
andcoiublng .. 



30 la 

'3<J to 

14 tt) 

H to 

14 to 

loit« 

5,"^ tn 
rn) to 
4^1 to 



4a 

1^* 



£0 I 



40 tct 
33 to 

16 ta 

la to 
l^to 

13 to 
15^10 

5U ta 

B-Jftto 



141 
1"* 



UALTlUOim. 



.hb\. 



31 U» 43 ^ to 44 



i*i£irfl 

family *inl fAncy., 
Tiriigiit,fi-lilt«whMBr boi*b 
aiulHT winter 
nU witiUr ..^ 

KVB 

Cora, white flontbrra. 

OntB. Bontlitrn 

weatcni ...,, 

HoVh rtnuBylvRpia .*ton- 30 

Mfttylmid ^...\^4 

Pork, m^Bi.^ * . . - bhl , |15 

Butter, wcfitf ru ..**,..,. J 
t'luittf'ra ^ 

ChectM^H PHAt* rn -.,...: 

wostt'rn J 

Snff.ar, fair to ;;oo<l ivlininu 

Tobiicc(», lu<:s 

coiniiidn to me- 

Cotton, onli ary to giwtl 

ordiiiairv ... 

low middling; to 
luiddliug , 



SKJ to 6 
T5 to ^ 
to 10 



70 to 
&5 to I 
m to 1 

7-^ to 
74 to 
51 to 
M to 
ftO to ^^4 
00 to-iTj 
50 tiill} 

ft 10 ' 
&4 to 
94 to 
lIlUo 
144 t*» 

7i' to 

5 to 



oa 

50 
75 

^ 

y^ 

to 

54 
53 

00 ii:o 

00 '23 

35 I 
JG 

1,1 

6 ' 

8 : 



to 10 



50 ta e 5U 

50 to e U't 

54 toll 00 

70 to 1 90 

60 to 1 05 

00 to 1 flO 

m to od 

76 to ^3 
73 to 7i 
54 to 5A 
54 to SW 
00 to 34 00 
00 to2d 00 

50 to, 

Ol to 30 
30 to. 40 
35 to 
154 tn 
HA ta 

-i to 

5 to 
7 to 



16 



44 to 

40 to 

16 to 

14 to 

7ito 

Iti* to 

15ito 

51 t(} 
eO to 
40 U 



4B 
4'2 ' 
17 1 
16 

71 

14J 

IT* 

56 

51 

4i 



40 to 

35 to 
15Ho 

15 to 

71 to 
llEHa 

16 to 

55 to 
to 

4« to 

37 to 45 



44 

42 
17* 

"I 

57 
50 



5 25 

6 OO 

7 35 
1 70 
1 00 
1 50 

yo 

70 
70 
55 
55 

le 00 
S3 00 
16 00 

c?l 
3a 

34 
161 



to 6 00 

to e 75 

toll 00 

to 1 ^5 

to 1 ^0 

to 1 eo 

to 01 



I 5 00 to S 
6 50 to li 

a £3 to 10 



to ^ OLI 

toU5 OQ 
to 16 S5 



to 



1 ^ to 

1 60 to 

f 50 to 1 

*«S to 

eo to 

iO to 

61 to 

59 to 

17 00 to^ 

leOO loSO 

16 50 to L6 

l*Jto 

U^ to 

35 to 

ifsi ro 

m to 

7a to 

5 to 
7 to 



33 to 
35 to 
16^ to 

Iti to 

TttO 

13 to 

Ifjito 

5B to 
60 to 
47 to 

91 to m 



30 

Si 

n 

m 
a 



17 
75 lL6 

3a 

4*1 * 

17 
17 , 

78 



to ££6 
to ?«0 
tOlOSft 
to l» 
to 1 ID 
10 1 «• 

es to a 

80 to M 

80 to 83 

fil to 66 

^ to €3 

00 toieo 00 

00 to 24 00 
50 to 16 75 

9|to 

a^ to 3d 

— to ii 

1*T1 to 
l^tto 

7gto 

5 to 

7 to 



71 



14 to 1-Ji 14 to |« 13 to 14i 13 to 

l."i to 10} 15 to 10 ' Ul to 10 [ U\ to 



riNCIXXATl. 



in 13 to 14i 
IC* 15| to 16| 

I 



.bbl 



rioiir, fluporflne 

furalij *..*. .-X.,. G 
Arheat, n i| wijator biu!i. 1 
bill or iLikibor 1 

■wintcT 1 

wbito winter | 1 

Rye I 

Jiarley ■ 1 

Corn i 

O^its ' 

Hay, baled No, 1 ton 15 

b)wor grades 10 

Beef, plate bbl.j — 

3*ork, mess 15 

Lanl lb \ 

liutter, choice i 

prime 

€b QOSf, f I r i lii u fm l t ui v I 

piuc-api)lo 1 - 

ir, > ftw Orleans, fair 

to good 

prime to choice ... 

Tobacco, Injrs 

leaf 



00 to 5 r.o 

00 to 6 ()0 

i<5 to 7 *25 

30 to 1 52 



55 to 1 
60 to 1 
93 to 
20 to 1 

56 to 
44 to 
00 to 16 
00 to 14 

— to — 
25 to 13 

Si to 

29 to 

2:> to 
13ito 

— to - 



5 25 to 5 75 

6 nr> to 7 00 

7 25 to 8 25 
1 43 to 1 50 



1 55 

1 05 

94 

1 60 

60 

46 

15 00 

10 00 

14 00 

15 50 

9 
34 
31 
16 
22 



to 1 

to 1 

to 

to 1 

to 

to 

to 16 

to 14 

to — 

to — 

to 

to 

to 

to 

to 



5 no to 

6 40 to 



6 ^0 to 8 (H) 
1 35 to 1 43 



50 5 00 to 5 50 
35 to 6 60 



85 
65 
54 
00 14 
00 I 9 

- H4 

- 14 
lOJ 
3-? 

33 
17 
23 



^"gar, . 



ej to 9^^ &ii to 

9i to 10 I 9i to 

9 to 12 6^ to 

15 to 25 I 7 to 



i2l 

12 
25 



45 to 1 50 

46 to 1 55 
01 to 
70 to 
57 to 
45 to 
00 to 15 00 
00 to 14 00 

00 to 

25 to 14 50 

Hjto 9 

30 to 40 

35 to 36 
16^ to 17 

22 to 23 



1 02 

1 85 

62 

52 



9 00 to ft 50 
C 20 to Q 50 



6 70 to 8 00 i 6 60 to e 00 
1 37 to 1 40 1 43 to 1 48 



8Ho 
9|to 
9 to 
15 to 



01 
10 
12 
Hi 



I 43 to 1 

1 45 to 1 

1 03 to 1 

1 45 to 1 

63 to 

50 to 

13 00 to 15 

j 9 00 to 12 

|l4 00 to — 

il6 00 to 16 

9ito 

36 to 

34 to 

16ito 

— to - 

Bito 
91 to 
6 to 
8 to 



1 45 
1 90 
1 08 
70 , 1 40 
69 66 
57 I SO 
00 ,15 00 
00 I 9 UO 

25 .16 70 
9i\ 10 
40 3» 
36 27 
17 15 



to 1 48 
to 1 60 
to 1 10 
to 1 St 

to 

to 37 
to 18 00 I 
to 18 00 

to 

to 17 00 
to 101 
to 81 ' 

to 30 : 

to 16! 

to i 



9 eito 

H 9ito 

15 « to _ , 

W|> 8 to 8i|^ 



9, 



REPORT OP THE STATISTICIAN. 

PRODUCTS FOR 1874. 

08 nearly a« prcteHcabUf at the beginning of each month. 



Jane, 


Ja!r- 


Aogufft 


8«ptom1>er, 


OotobfT. 


November. 


DwrtutH 


m lHto|0l9 


•0 11 tolO 15 


10 i3Ho»o m 


*014*to< 


K)l^ 


lOHHolOlO 


bo 131 to 10141 


1014 to« 


38 to 33 


93 to 


30 


30 to 3:1 


33 to 


34 


35 to 40 


. 3B to 


40 


30 to 


ft5 to %i 


m to 


5M 


£4 to Sd 


9fi to 


30 


fS to 33 


30 to 


33 


30 to 


1^ to 17 


14 to 


15 


121 ^ ^^ 
13 to 1^ 


131 to 


14i 


14 to 141 


10 to 


10| 


10 to 


1-2 va m 


lS|to 


13 


mto 


13 


13 to 14 


151 to 


10 


154 to 


H to Ti 


7Jto 




71 to Si 


71 to 


Bh 


eito m 


8lto 


H 


oito 


IS to 101 


14 to 


10 


13* to 16 


mta 


10* 


13 to 151 


191 to 


14 


. 19f to 


1@ to 30^ 


161 to 


m 


101 to m 


mto 


m 


15fto 18i 


141 to 


IH 


14410 


.13 to 3(? 


53 to 


50 


53 to 57| 


— to 


55 


51 to 55 


to- 


^.^^ 


53|tO 


5'ito fiS 


oat to 




Sfi to «l 


BO to 


04 


itO to 05 


ol to 


€0 


S'to- 


4£ to ^ 


42 to 


4B 


45 to 5a 


— to 


40 


49 to 47 


33 to 


46 


31 to 


«3 to 45 


36 to 


43 


as to 49 


33 to 


45 


41 to 


asito 





371 to 


4 3i» to 995 


440 to 


4 75 


4S5 to 475 


495 to 


500 


400 to 4 50 


I19|to 4371 


400 to 4 


5 flO t» ai» 


500 to 


7 50 


500 to 600 


475 to 


095 


475 to 700 


4 75 to 


5 50 


475 to : 


6 75 tolOOO 


BOO to 


9 50 


«0o to so* 


000 to 


800 


795 to 875 


545 to 


700 


550 to € 


1 M to 1 05 


1 50 to 


1 65 


1 95 to 1 45 


110 to 


135 


118 to [38 


115 to 


ISO 


ISO to 1 


1 01 to 1 65 


to 


I 03 


1 43 to I 45 


130 to 


135 


130 to 138 


130 to 


130 


135 to 1 


1 10 to 1 45 


1 30 to 


I dsl 


1 aa to I 30 


110 to 


198 


106 to 130 


115 to 


r^ 


1!^ to 1 


I « to i iO 


9Q to 


05 


80 to 85 


B5 to 


00 


08 to 103 


100 to 


105 


lOO to 1 


BO to 99 


00 to 


01 


00 to » 


03 to 


01 


IDO to 103 


80 to 


US 


75 to 


7!S to 79 


as to 




8J to 64 


81 to 


89 


100 to 103 


^ to 


83 


75 to 


ID to 74 


65 to 


Til 


00 to 05 


Si to 


55 


09 to 05 


m to 


00 


09 to 


« to C5 


05 to 


08 


00 to 03 


51 to 


55 


03 to 04 


55 to 


GO 


C3 to 


19 00 to«a tM> 16 00 loao 00 


30 00 toSl 00 


HOO to 19 00 


18 00 to90m 


17 00 totWOO 


noo to It 


Ifl 90 to^ 00 |10 00 to^ 00 


t£l 00 to £3 00 


9000 to320O 


It^OO toSlOO 


L-00 to 91 DO 


17 00 toiil 


la ts toitfso igot) to 


.^ 


34 00 to£5 00 


^00 to 





'24 GQ to 


3150 to 





=ilO0 to- 


111 to la 1 13 to 


m 


H to 


15 te 


— - 


151 ^ 1« 


15 to 


m 


15itO 


18 to ^ 


n to 


OS 


9< to 95 


33 to 


3g 


94 to 35 


^ to 


30 


tB to 


to — - 


— to 


—^— 


Hi 


— to 


- 


30 to 43 


33 to 


40 


?6 to 


U to A€| 
l^to lol 


15 to 


, 


14 to -^^ 


141 to 


IS 


151 to m 


16 to 


10| 


15|to 


t2ito 

Tito 


'f 


laito 13 

Tito 3 


13 to 

7ito 


■a 


14 to 151 

Bito m 


'tit 


*i 


l?to 
Blto 


5 to 8 


Hto 


61 


to 


to 




a to H 


6 to 


Hi 


to 


7 to SI 


« to 


H 


to 


to 




ftlto 11 


8|to 


Hi 


Slto 


to 10 


to 


154 


mto 151 


Htto 


15* 


to 14 


to 


13* 


— to 


n|to — 


101 to 


171 


15|to lOf 


15|to 


l«i 


14|to 15 


131 to 


14 


141 to 


4 as to 5 ft5 


4 7S to 


5 00 


,4 90 to 4 50 ! 


375 to 


495 


400 to 135 


375 to 


400 


373 to 4 


5 7» to « 00 


550 to 


5 75 


^^- to 


to 





5to to 515 


405 to 


485 


475 to i 


flOO to ^ 50 


500 to 


00 


5 25 to ti 75 


515 to 


050 1 


515 to 095 


485 to 


000 


500 to i 


1 as to 130 


1 11 to 


1 30 


1 04 to 1 07 


103 to 


~ 


100 to 106 


100 to 


106 


103 to 1 


1 3ij to 


to 





t Od to 1 13 


105 to 


110 


108 to 113 


108 to 


119 


107 to 1 


1 K to 1 »o 


t » to 


19£1 


I IS to 1 S3 


110 to 


119 


1 OB to 115 


105 to 


116 


105 to ] 


1 «a to I 06 


90 to 




00 to 99 


83 to 


93 


08 to 100 


03 to 


05 


105 to 1 


1 90 to ] ^ 


to 


^ 


— to ^^ — 


100 to 


105 


130 to 145 


105 to 


140 


130 to 1 


«3 to «7 


55 to 


71 


GO to 71 


70 to 


75 


84 to B5 


00 to 


80 


70 to 


50 lo as 


4S to 


56 


48 to 50 


40 to 


48 


56 t4> 58 


5^ to 


55 


56 to 


i< 00 toifi 00 


n 00 toso 00 


90 00 to95 00 


iSOOO to3S00 


*iOO t<>9300 


3100 to3300 


9000 toll 


10 mt toi4 00 


10 OQ to 14 00 


15 DO to 17 00 


1000 to 1000 


1500 to 1000 


1500 tolOUO 


1500 toU 


I5D0 tn 


13 00 toll 50 


14 00 to 15 00 


1350 to 1500 


1450 to 1500 


— * to 





to - 


17 75 tolBOO 


IB 00 tol@«5 


ia 75 to94 0o 


£!300 to 


, 


:i0OO toa050 


to 


p_ 


9075 toSl 


lOlto 111 


mto 


IS 


14 to 141 


104 to 




^ U, 


11 to 


lU 


13 to 


ftS^to m 


ie to 


SO 


93 to 35 


95 to 


^ 


33 to 35 


to 


30 


97 to 


lt»|to 


sa to 


93 


10 to 90 


^ to 


35 


39 to 33 


99 to 


98 


34 to 


134 to 14 


19 to 


1^ 


la to 1^ 


131 to 


13 


14tto 15| 


151 to 


16 


15 to 


to 


— to 




^ to 


to 




— to — 


to 


• 


to- 


^to H 


alto 


S 


— to ^— 

gfto 10 


— to 

Of to 


10 


to 


to 

to 


— 


8ito 

y to 


€ t» m 


a to 


90 


15 to m 


15 to 


S9l 


^ to ~S 


19 to 


95 


la to 


t to «p| 


i« to 


341 


3^1 to 3tI 


9£lto 


3T1 15 to 37^ 


IS to 


3^ 


15 to 


8a 
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MARKET-PRICES OF FARM- 
The following quotations represent the state of the tMrfset^ 



Products. 



Cincinnati— Contlmied. 

Cotton, ordinary to good 

ordinaiy , 

low middling to 

good middling 

Wool, fleece, common to 

fine 

tnb-washed 

unwashed clothing 
unwashed combing 
pulled 



Flour, white winter ex- 
tras bbl 

red winter extras 

spring extras 

spring saporfines 
"WTieat, No. 1 spring, bush 

No. 28pring 

No. 2 spring 

Corn,No.2 

Oftts, No. 2 

Rye,No.2 

Barley, No.2 

Hay, timothy ton 

prairie 

Beef, mess bbl. 

extra mess 

Pork, mess 

prime mess 

- extraprime 

Lard lb 

Butter, choice to fancy. . . 

medium to good.. 

Cheese, New York lactory 

Ohio and western 

factory 

Sugar, New Orleans prime 

to choice 

New Orleans com- 
mon to fair 

"Wool, tub- washed , 

fleece- washed 

unwaHhcd 

pulled 



$0 12itoeo 13f 
14^ to 16i 



BAINT LOUIB. 



.bbl 



Flour, spring . 

winter 

Wheat, red winter .bush 

white winter 

spring 

Com , 

Rye 

Barley 

Oats 

Hay, timothy ton 

prairie 

Beef, mess bbl 

Pork, mess 

Lard lb 

Butter, prime to Choice. . . 

medium to good.. 
Cheese, N. Y. factory 

Ohio factory 

Cotton, low middling to 
middling 

ordinary to good 

onilnarv 

Wool, tnb-wasbed 

flaectt-washed ..... 
unwashed 



January. 



10 lUtoe4 i^ 
Uito |5i 



45 to 

48 to 

30 to 

33 to 

35 to 



75 to 9 

75 to 7 

75 to 6 

50 to 4 

20 to - 
17ito 1 

14 to 1 
49 to 
384to - 
73 to 
43 to 1 
00 toll 
00 to 10 
25 to 8 
75 to 10 
35 to 14 
00 to 13 
00 toll 

— to 

30 to 

22 to 

15 to 



14 to 15 
81 to 9i 



7ito 
40 to 
36 to 
25 to 
30 to 



50 
45 
32 
35 



5 00 to 5 
4 85 to 9 
1 24 to 1 
1 40 to 1 
1 18 to 1 

53 to 

80 to 
1 05 to 1 

37i to 
16 00 to 17 

12 00 to - 

13 00 to - 

14 50 to 15 

7ito 
28 to 
20 to 
13} to 
13^ to 



14 to 151 

to 

50 to 52 

35 to 42 

29 to 31 



Febrnary. 



10 lUtolO rniO 12 to|0 14 
14^ to 16i 15 to 17 



45 to 

48 to 

30 to 

33 to 

35 to 



50 to 9 
00 to 7 
00 to 6 
00 to 5 
23} to 1 
2-2it« 1 

15 to 1 
5Uto 
42 to 
81 to 
95 to 2 
00 to 14 
00 to 9 
*25 to 8 
75 to 10 
40 to 14 
75 to 13 
00 to 12 

Oito 
33 to 
25 to 

16 to 

15} to 

9 to 

7} to 
48 fro 
36 to 
25 to 
35 to 



25 
75 
75 
00 
24 
23i 
16 
58i 
42i 
82 
05 
00 
00 
50 
00 
42i 
00 
25 
91 
37 
31 
17i 

16i 

91 

8} 
55 
48 
31 
40 



00 to 6 

00 to 9 

25 to 1 

40 to 1 

25 to 1 

61 to 

83 to 

40 to 2 

45 to 

00 to 18 

00 toll 

00 to 13 

25 to 15 
7Ho 

28 to 

22 to 
15Jto 

15 to 



14i to 15^ 



10 to 

48 to 

28 to 

30 to 



12} 
51 
32 
34 



March. 



45 to 

48 to 

30 to 

33 to 

35 to 



50 


to 


9 25 


75 


to 


7 50 


00 


to 


6 75 


00 


to 


4 50 


19 


to 


1 20 


16i to 


1 17i 


12 
53 


to 




to 


57i 


42 to 


42 


84 to 


85 


59 


to 




00 


to 14 50 


00 


to 


9 50 


75 


to 


9 00 


75 


to 10 00 


85 


to 14 00 


25 


to 12 50 


00 


toll 25 


8^0 


Rl 


38 


to 


43 


30 


to 


35 


17 


to 


18 



16 to 17 
9 to 91 



7ito 
48 to 
37 to 
25 to 
35 to 



8} 
55 
48 
32 
40 



50 to 6 

00 to 9 

40 to 1 

36 to 1 

19 to 1 

59 to 

87 to 

40 to 1 

46 to 

00 to 19 

00 toll 

00 to 13 

25 to 15 

8 to 

28 to 

24 to 
15ito 

15 to 



14} to 15i 



11 to 

49 to 

40 to 

32 to 



13i 
53 
45 
35 



April. 



45 to 

48 to 

30 to 

33 to 

35 to 



00 to 9 

50 to 7 

75 to 6 

00 to 4 

25 to _ 

19 to 1 

17 to - 
58ito 
42} to 

90 to 

52 to - 

50 to 14 

00 to 10 

75 to 9 

75 to 10 

00 to 15 

00 to 13 

75 to 12 

— to 

36 to 

32 to 

17 to 



16 to 17 
9 to 9} 



7} to 
48 to 
36 to 
25 to 
35 to 



8j 
55 
48 
32 
40 



25 to 6 

25 to 9 

32 to 1 

55 to 1 
23ito 1 

66 to 

00 to 1 

25 to 1 

48 to 

00 to27 

00 to 15 

00 to 13 

75 to 17 
9} to 

28 to 

22 to 

16 to 

17 to 



15} to 17} 



52 to 
40 to 
33 to 



14* 
53 
45 
35 



M«j. 



|0 13}to$015i 

16} to 171 

45 to 47 

48 to 50 

30 to » 

33 to 35 

38 to 40 



7 00 to 900 
5 50 to 700 
5 37} to 10 00 
3 50 to 4 87} 
1 29 to 133 
1 28} to — 
1 19} to — 
63}to ffi 
46} to 47 
91 to tt 
1 60 to 16 
16 00 tol8 50 
14 00 tol5 00 
9 75 tolOOO 
10 75 toll 00 
16 45 to — 

— to 

— to 

10 to U. 
33 to 30 
27 to 30 
15 to 



15 to ISM 
8|to »i! 



7} to 
48 to 
35 to 
25 to 
35 to 



55 

S3 

40 



485 

4 35 

1 15 

1 40 

1 10 

54 

93 

1 00 

47 

20 00 

16 00 
13 50 

17 50 
10 
90 
15 
16 
17 



to €00 
to 900 
to 143 
to 1 SO 
to 1*. 
to TO 
to 1 
to 13 
to J 
to 94 00 
to 90 00 
to 13 90 
to 18 00 
to IS 
to 30 
to 90 
to 17 
to 18} 

to m 



14 to U} 

44 to 50 

35 to 4S 

98 to 90 
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le. 


July. 


August. 


September. 


October. 


Norember. 


December. 


oeo 16 


« 
10 13ito|0 15 


10 13 tolO 14| 


I018ito|014i 


«0124to|0134 


eoil4to|013 


w- 

1013 to$013f 


o 181 


16 to 18i 


154 to 17* 


154 to 17| 


144 to 16 


134 to 14 


134 to 144 


o 42 


40 to 48 


42 to 45 


42 to 45 


43 to 47 


43 to 47 


43 to 47 


45 


44 to 46 


45 to 48 


45 to 50 


50 to 52 


50 to 62 


48 to 50 


o 30 


30 to 31 


30 to 31 


30 to 31 


32 to 34 


32 to 34 


32 to 33 


o 37 


35 to 38 


35 to 38 


35 to 38 


35 to 39 


35 to 39 


35 to 38 


o 38 


32 to 33 


32 to 35 


32 to 35 


35 to 38 


37 to 38 


35 to 38 


o 900 


6 00 to 8 00 


5 75 to 7 75 


550 to 750 


600 to 725 


525 to 635 


to 


7 00 


5 50 to 6 50 


550 to 6 50 


4 75 to 6 50 


550 to 600 


to 


— ^ tor 


olO 00 


5 00 to 6 50 


5 00 to 5 75 


5 124 to 5 50 


4624 to 550 


425 to$500 


440 to 4 75 


o 4 87J 


3 50 to 4 75 


3 50 to 4 75 


350 to 450 


350 to 425 


300 to 400 


3124to 365 


o 1 21 1 19 to 1 19i 
o 1 16^ 1 16 to 1 161 


1 08 to 


97 to 


98 to 99 


88 to 


94 to 


to 


934 to '931 


98 to 99 


83 to 83t 


924to 




1 09ito 1 10 


to 97 


90 to 


85 to 90 


79 to 


85 to 


o •sef 


58ito 59 


63 to 90 


664 to 674 


81 to 83 


70 to 711 
404 to 474 


74 to 77 


o 45 


42 to 43i 


43 to 71 


40 to 414 
75 to 75i 


49 to 53 


534to 54 


o 92 


83 to 86 


73 to 76 


89 to 90 


82 to 83 


94 to 


o 1 45 


I 10 to 1 20 


1 03 to 1 05 


93 to 


100 to 115 


124 to 132 


121 to 135 


ol9 00 11 50 to 14 00 


17 50 to 18 00 


1150,tol5 50 


1450 tol650 


1300 tol650 


1300 to 18 00 


ol2 00 ; 7 50 to 9 00 


5 00 to 10 00 


800 tolOOO 


1100 to 1250 


850 tol300 


900 to]350 


oil 00 111 00 toll 25 


11 25 toll 50 


1125 to 11 50 


950 to 


850 to 


825 to 


ol2 00 U 00 to 12 25 


12 25 to 12 50 


1S25 to 1250 


1050 to 


950 to 


925 to 


o 17 70 to 17 75 


23 25 to23 30 


2300 to 


2175 to2200 


1800 tol950 


2025 to20 30 


» to 


tp 


to 


to 


to 


17 75 to 18 00 


o to 


to 


to 


to 


to 


1500 to 15 50 


o ' 1 11 to lU 


12& to 12i 


15 to 124 


144 to lU 


12g to 124 


to 134 


o 25 ! 21 to 24 


25 to 28 


28 to 33 


30 to 35 


30 to 38 


33 to 38 


o 22 1 16 to 18 


20 to 23 


22 to 25 


23 to 27 


24 to 28 


25 to 38 


o 15 1 11 to 12 


11 to 12 


124 to 13 


134 to 1^ 


15 to 16 


15 to 154 


o 14i lOito 11 


10 to 11 


114 to 184 


124 to 134 


14 to 15 


14 to 144 


o 9i to 


to 


to 


to 


94to 94 


to 94 


8i to 


to 


to 


to 


84to 94 


84 to 


o 52 45 to 50 


46 to 53 


45 to 55 


45 to 57 


45 to 57 


45 to 57 


o 42 : 38 to 44 


38 to 44 


40 to 47 


40 to 50 


40 to 50 


40 to 47 


32 27 to 33 


27 to 33 


27 to 34 


27 to 35 


37 to 35 


27 to 34 


» 


to 


to 


to 


to 


to 


to 


O 6 00 


4 25 to n 00 


4 25 to 6 00 


300 to 450 


300 to 450 


300 to 450 


300 to 450 


»9001425to900 


4 25 to 9 00 


300 to 800 


300 to 800 


300 to 800 


300 to 700 


o 1 42 95 to 1 35 


1 20 to 1 25 


100 to 118 


93 to 117 


90 to 112 


95 to 112 


At 1 50 


1 30 to 1 35 


95 to 1 20 


118 to 122 


100 to 190 


100 to 110 


95 to H8 


o 1 20 


90 to 1 00 


90 to 1 00 


80 to 85 


80 to 90 


80 to 85 


88 to 92 


» 70 


59 to 70 


62 to 76 


67 to 74 


79 to 90 


70 to 75 


67 to 82 


jO 95 


65 to 80 


60 to 1 05 


75 to 80 


90 to 95 


83 to 86 


90 to 97 


o 1 30 


45 to 52 


1 00 to 1 15 


95 to 120 


95 to 120 


95 to 120 


110 to 142 


JO 52 


40 to 48 


43 to 45 


50 to 54 


49 to 51 


52 to 56 


x>24 00 .24 00 to28 00 


18 00 to21 00 


1700 to2000 


1700 to2000 


19 00 to24 00 


1900 to2200 


:o20 00 1 10 00 to 13 00 


10 00 to 13 00 


1100 to 14 00 


1100 to 14 00 


1200 to 15 00 


1200 to 16 00 


»13 50 12 50 tol3 50 Il2 50 to 13 50 


14 00 to 1500 


1400 to 1500 


14 00 to 15 00 


1400 to 1500 


ol8 00 18 50 to 18 75 22 00 to 24 00 


2400 to2500 


2350 to2375 


2150 to2200 


19 70 to 20 50 


:o 12 1 10 to 12 


10 to 12 


11 to 14 


12 to 15 


12 to 15 


12 to 14 


X) 30 18 to 28 


18 to 28 


20 to 28 


25 to 35 


28 to 36 


32 to 36 


o . 20 1 14 to 18 


14 to 18 


16 to 20 


20 to 25 


22 to 26 


28 to 33 


:o 17 1 16 to 17 


16 to 17 


16 to 17 


13 to 134 


13 to 134 
13 to 13 


13 to 134 
13 to 13 r 


:o 18i 


17 to 18* 


17 to lej 


174 to 18 


134 to 14 


4} I'i 


to 17i 


to 17| 


154 to 164 


144 to 154 


14 to 15 


131 to 


o 15i 


14 to 15i 


14 to 154 


12 to 144 


124 to 13] 


114 to 134 


12 to 


o 50 


49 to 31 


49 to 51 


49 to 52 


50 to 53 


50 to 53 


50 to 54 


o 45 


32 to 40 


32 to 40 


32 to 40 


32 to 45 


32 to 45 


32 to 53 


44 36 


27 to 33 


27 to 33 


27 to 33 


27 to 33 


27 to 33 


28 to 36 



116 REPORT OP THE COMMISSIONER OP AGRICULTURE. 
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pTQdaot«- 



injuntry. 



February. 



Marcb, 



AprlL 



May* 



ifKTflr OIILRA^S, 



,bbL 



Floor, Anperflfie 

Sitraa.. 

choice to fknej, . . 
Ufflfu^ white .,H, ...boab 

yellow 

OflU.„, 

Hnyt C^holao. .>.>.>.. ,tcio 

priino 

B«cf/rexi« bbl IL 

FaUoQ Markel IbblUl 



wbatern- Bbl 

Pork^mi'M ...*. 

LjiTd tb 

Btittcr, cbolce nurtbera . . 

Cbeeae^ woiiem faotciry.. 

K, T. orenin ... 

Bufar, Cur to fall fair. . . 
prime to fttriotlj 

primo ,. 

okrlfit< w bite add 
ynllbw ..,.*,.... 
CottoB.ordiitary to guod 

oniluiiry , 

Ittw utiddHui; to 

Eo<n\ Biiddmig . 

Tdbaoeo, lugii--^,-,, ,,, 

]&w lenf lo Bie- 

^nm Ifiaf 

Wofflljako 



KAir FIEAHCISCO. 



.bbl. 



Floor, fmpciTftno 

axtra , 

f»mllj And fanoT , . 
Wheat, CivUforiiia,Geatal. 

Orvgotj *....*, 

Bwloy ,. 

Oatfl., >. 

Com-*. -.,,.*.«..,*>*,.* 
Hfty, Stflto.,,„,, *„totJ. 

BftelC uifiafl ^ ...bbl. 

fdtnily niG«4-..|bbL 
Pork,meaa*.,.,.. ,,.bbi. 

pritufi mew..-. 

I^rd ,.„. .„lli, 

Bntten oTflrlftfld *,,,„„, 

Cabifarnla. ... 

Orogoa -.,..**,*,.. 

Cbeeae ,»,..,.. 

Wual,Dat!vfi , 

Caliromia v.. ...... 

Oregon., 



00 to 7 
00 to 9 

n to 

TO to 

37 to 
oa to - 
OO to - 
00 tola 
DO to IS 
(MJ tol^ 
» a5 to - 

Si to 
42 to - 
30 to 
Hi to 
17 to - 

«tto 

S to 

B|to 

Hi to 

HI to 
5 1 to 

71 to 
33 to 



SI 
10 
131 



IS 50 


tof5 


590 


to 7 


75& 


to 3 


7S 


to 





to 


57 


to 


23 00 


um 


92 00 


to - 


n 00 


to " 


12 00 


to — 


18 00 


toie 


15 (^k to i5 





to 


40 


to 


at 


to 


Hj 
17; 


to - 


to - 


1 ^ 


to 



35 to - 
C2|tof7 

73 to B 

75 to 

— to 

63 to - 

— to - 
00 10 - 
W to - 
00 to - 

— to - 
DO to - 

6 to 
38 to 
SS to 
17 to - 
Ifl to - 

7 to 



7i 



II 75 to - 

5 35 to|6 

7S5 to S 

73 to 
to 

ea to 

31 00 to 33 

17 00 to 19 

15 00 to ^ 
13 OO to - 
IB 00 to 1§ 

16 m to 17 
9 to 

45 to 

sa to 

17 to - 

19 to 

7 to 



§ito 

eiito 10^ 

111 to 14t 

ISt to 171 
5ito 7i 

* 
71 to 9i 
25 Ut — 



Hta 

& Uf 9f 

11^ to m 

into 171 

5 to H 

04 to 

— to — 



nto 7| 
to ^ 

13|to IH 

5|t0 8 
nomliuU, 



5 SO 
GOO 

6 -23 
2 25 
933 
135 
1 00 
1 4D 

13 00 

50 

900 

le 00 

15 Qt 

10 

15 

30 

13 

IS 

13 

IS 

IS 



to S7S 
to — - 
to 7 00 
to 2 30 
to a 30 
to 1 05 
to 1 85 
to 1 43 
tola 00 
to 10 00 
tolO €0 
to 18 50 
ti)l«{ SO 
to 11 



3 SO 

00 
G 50 
S15 
3 15 

1 10 
1 50 
1 m 

14 00 

9 50 

9 DO 

18 DO 

17 50 

10 

13 

30 

15 

IS 

H 

la 



to 911( 

to 

to 7 00 

to SS5 

io a »5 

to 1 63 
to 1 80 
to 1 OS 

ton 00 

to ID 00 
to 10 00 

toie 50 
tola 00 

to 11 
to 35 
to 38 

to ao 

to U 

bo la 

to SS 
to 9S 



5 75 

35 

1 83 

1 83 
1 45 
1 45 
t 65 

13 50 

<) 00 

9 00 

17 OQ 

17 50 

10 

15 

30 

15 

IS 

14 

la 

1§ 



to 5 50 

to GOO 
to G50 
to 1 95 
to 1 95 
to I 75 
to 1 75 
to 1 70 
to 10 50 
to 9 50 
to 10 00 
to 17 50 
10 la DO 
to 11 
to 35 
to 3d 

to ao 

to la 

to 

to 

to 



450 

535 

5 73 

1 00 

1 &0 

1 55 

1 m 

1 C5 

10 DO 

i 50 

OO 

L7 00 

IG30 

10 

15 

30 

15 

15 

14 

Iff 

76 



to 5 00 

to 550 

to e 00 

to 300 

to a 00 

to 1 75 

to t ao 

to I 70 
tolB 50 
to 9 00 
to 10 00 
to 17 50 
ton 50 
to 13 
to 35 
to 35 
to Sn 
to 13 
to IG 
to SS 
to 33 



BO 



tot5 00 

25 to G 75 
00 to 9 50 
88 to 90 

8a to 

60 to «3 

00 to — ^ 

00 to 

00 to 13 35 

50 to — - 

00 told SO 

75 to la 00 

10 to 11 

3d to 40 

33 to 40 

17 to 

13 to 30 
7tto B| 

eiio — 

Silo 10| 
l3ito 151 

4 ta 4 

0|t<| 

— to — 



4 50 to 4n 

5 00 to 595 
5 50 to 5 75 
1 75 to I 95 
1 75 to 1 35 
1 €0 to 190 
1 55 to 1«3 
1 e5 to ITS 

14 50 to 19 00 

850 to 900 

900 tolOOO 

IBM talSeO 

17 00 toim 

11 to 13 

15 to 

33 to 

15 to 
13tto 

14 to 

SO Ui 

ao to 
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h 


Jitij. 


AugDrt. 


SeptoEuber. 


October. 


T^oTeniber- 


I>0C*mber* 




iS(KI to 


1 toe4 50 


to*4 0O 


ftOO to 


1425 to 


14 25 to 44 374 


16^ 


5 50 tote 50 


to 4 75 


1425 to 535 


425 tolOSO 


4 50 tot575 


4 50 to 5 25 


fl5« 


7 M to 8 75 


47 T5 to 50 


95 to 7 0Q 


6 024 to T<^ 


585 to TOO 


5374 to €50 
1 07 to 1 OS 




ei to — 


90 to Ki 


30 to 93 


98 to 100 


105 to 





^ to 15 


77 to 78 


— to eo 


or to 1^ 


100 to 1024 


105 (fl . 


00 


m to «4 


75 to 80 


50 to 00 


04 to 05 


ea to i]3 


70 to 73 




to 


ao 50 to^ oo 


toMOO 


2500 toaeso 


27 00 to 2a 00 


'J7D0 toaooo 


»oa 


24 00 to^ 00 


'35 CO to*^ 50 


23 00 to 34 DO 


2400 to25DQ 


35D0 to2850 


^^50 CO 


[U25 


am to iikE 25 


la 00 to 13 25 


1200 to 1295 


to 


to 


to 




n U5 toll 50 


11 35 toll 50 


1135 toll 50 


1100 to 11 50 


11 00 toll 50 


n^s toll 50 


18 50 


15 50 to 19 00 


15 00 to itj 00 


1500 tolODO 


to ^ 


to 


18 00 to 




00 00 to9t 00 


35 50 to 


to 24 50 


24 00 to 24 50 


2200 to ^50 


^100 to2300 


lai 


13 tiO iSf 


— to 15 


to 151 


fO to ni 


144 to 151 


t5ito 1« 


33 


sa to 34 


to 


a^ to 30 


to 43* 


40 to 


42 to 43 


m 


17 to 9S 


30 to S5 


90 to 22 


25 to 35 


30 to 33 


28 to 30 


Ul| 


1ft to 


to 14 


— to 13 


151 to 16 


15 to 151 


15 to 154 




to 


— to IS 


— to IS 


18 to 


in to U 

efto 94 


16 to IB 


^ 


a to tif 


*4to H 


9tto 9k 


— to 


6ito TJ 




9 to n 


— to 


Si to n 


lO^to IDi 


8ito 9k 


Tito 84 




loito — 


— to 


lOlto tu 


101 to 10{ 


10 to 104 


a|to loi 


i^ 


ISA to 1^1 


Ittto U| 


tlito HI 


lUto U^ 


13 to 104 


to 134 


1S| 


'S£ Mi 


iSJto 161 


ifi to IT 


14f to 154 

81 to 10} 


131 to 144 
9 to III 


144 to 15 


e 


71 to 9 


T^to a 


9 to 114 


8 


8 to 91 


94 to 14 


94 to 12 


lOi to 13 


12 to 14 


12 to 14 


^ 


34 to 


'to 34' 


to 34 


34ito 


to 


35 to 


47S 


i 50 to 4 75 


400 to 4 SO 


425 to 450 


400 to 435 


390 to 425 


400 to 435 


5© 


500 to 550 


to 4 75 ' 


to 475 


430 to 4 0^14 


4 031 to 4H7i 


4 50 to 4 75 


5 75 


550 to iOO 


SOO to 600 1 


500 to 525 


475 to 


50O to 5124 


5 DO to 5 12* 


t S5 


1 65 to I 8& 


1 50 to I €5 


145 to 100 


140 to 150 


135 to 153 


135 to 155 


1 85 


1 05 to 1 S5 


1 SO to 1 60 


150 to too 


140 to 150 


140 to 150 


140 to 155 


185 


1 00 to I 75 


I Ulto I 40 


105 to 175 


105 to 125 


105 to 135 


115 to 145 


1 T5 


1 50 to 1 75 


1 40 to t 75 


145 to 105 


145 to 105 


135 to 165 


125 to 105 


BOO 


t 90 to a QO 


' — to 


im to 185 


155 to 100 


135 to 130 


135 to 143| 


TOO 


10 00 tol4 00 


Ll 00 to 14 50 


800 toiaso 


800 tol400 


000 tot5C0 


noo to 


9 50 


850 to 00 


8 50 to SO 00 


850 tolOOO 


gi50 tolOO* 


200 to 


900 tolOOO 


OOt^ 


10 DO to 13 00 


G50 to 8 00 


650 to 800 


0.^ to 800 


to 


050 to *00 


9 00 


19 00 u>mm 


19 00 toflO 00 


^2(J0 to34 00 


^00 to2400 


mflO to3400 


33 00 to 24 00 


a 50 


Id 50 lo 


17 50 to 18 00 


LT50 to 1859 


IT 50 tol8S0 


1750 tot850 


18 00 toSlOO 


]-2| 


la to i3j 


13 to 14 


15 to 10 


15 to 18 


15 to 16 


14t to 10 


SO 


so to S-4 


30 to sa 


20 to 25 


30 to 25 


30 to 25 


35 to 40 


30 


S5 to 30 


25 to 35 


25 to 40 


25 to 50 


25 to 50 


25 to 60 


90 


18 to HO 


18 to 20 


18 to 20 


18 to 35 


20 to 30 


30 to 35 


le 


lai to 16 


131 to ^C 


124 to ifl 


124 to 10 


124 to 16 


124 to 10 


IT 


IT to m 


n to IS 


IT to 19 


IT to «2 


14 to «3 


13 to 30 


se 


35 to 32 


35 CO 3a 


35 to 32 


25 to 30 


IB to 32 


15 to 20 


sa ^ to 32 


as to xj 


25 to 33 


25 to 30 


90 to 22 


18 to 20 
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The following quotations represent the Hale of the ^nurkets^ 



Kind of itoek. 


JJJVUABT. 


FEUaiASt. 


HABCIf. 


Al^ML, 


MJi¥. 


Ftom— 


To-^ 


From— 


To— 


ttoicl— 


To— 


Frwm^ 


To— 


Ftoio- 


To^ 


GattlflT extra bseTe^.eviitaS- 

jjoTrtl N> prime. 

oominoti to imr »,.*,. 
luUcli QDWR bond 


lis 50 
it 75 
10^ 
40 00 

6 00 

3 50 
5 3T| 

350 
450 

7 50 

S 75 

4 75 

4 00 

5 IS 
4 00 
7 00 

1 75 

4 M 
35 00 

00 

3 50 
A 25 ' 

500 

5 30 

4 SO 
4 GO 

1 75 
425 
3 00 
1 75 
3 00 
400 
S35 

SOO 
450 
3 50 

325 

200 

1 75 

1 ^o 

3 75 

s Br 

30 00 
75 OO 
«0 00 
W OO 

lasoo 

GO 00 
120 00 
150 00 

MOO 

aa ot> 

10 00 

35 00 

TOO 

4 00 
300 
750 


113 00 
12 25 

11 50 
BO OO 

12 on 
13^ 

5 mi 

8 OQ 
^ 
7 75 

700 
5 75 

4 75 

"oso 

6S5 

525 

5 35 
00 00 

T DO 
5 00 
5 SO 

600 

5 05 
5 15 
4 75 
4 40 
4 75 

3 75 

2 75 
500 
530 
555 

550 

4 75 

3 75 

3 50 
4fi5 

i 00 

3 00 

5 00 
5 3:j 

65 00 
^JOtO 
100 00 
150 00 
175 UO 
110 OD 

leo 00 

2O0 00 
45 OO 

40 m 
2a 00 

IS 50 

IQOOD 
10 00 
5 00 

4 00 

5 OO 


f IS 50 
11 75 
30 00 
40 00 
8 00 
6 .'^J 

6 25 

4 00 

5 00 
925 

5 75 
4 50 
4 OO 
4 75 
4 OO 

7 25 

4 75 

4 OO 
30 00 

5 25 

4" 50 
5 50 

5 1^ 

5 20 
4 75 
4 50 
1 75 
4 00 
3 00 
1 75 

3 75 

4 80 

5 40 

5 75 

4 50 

3 50 

325 

5 50 

S 00 
1 50 

4 50 
4 00 

30 0£J 
eo 00 
85 00 
100 00 
135 00 
50 00 
115 m 
150 00 

45 00 
35 00 
20 (hJ 
10 00 

:^5 00 

700 
4 00 
300 
flOO 


$12 75 

12 25 

11 50 
SO 00 

13 00 
S124 
75 

7 75 
7 25 
50 

B S7 
5 75 
450 

"Yoo 
as5 

S50 
450 
50 00 
4S5 
000 
625 

625 

550 
5 10 
4 70 
4 00 

4 eo 

350 

2 75 
550 
530 
S75 

625 
500 
400 

350 

3 75 

400 
350 

60 00 
00 OO 
lOO 00 
140 00 
165 00 
100 00 
165 00 
300 00 

'40"00" 

12 .W 
JOO 00 

10 00 
500 

4 00 
750 


fl2 00 
11 50 

9 75 
40 01) 

§ UO 

6 UO 

02 

4 00 

5 50 , 
a SO 

5 75 
4 6^ 
4 00 

4 75 

2 50 

7 25 

5 as 

3 25 

25 00 

4 50 

4 50 

5 10 

535 

5 40 
5 10 
4 75 

2 00 
4 25 
325 
EOO 
4 00 
4 25 
530 

550 

4 75 

3 75 

350 
250 

300 

1 75 

5 00 

4 00 
30 00 

eooo 

S5 00 
100 00 
125 00 

50 00 
115 W 
150 OO 

4S0O 
35 00 
SO 00 

8 00 
35 00 

700 
400 
3 00 
500 


913 00 
l& 25 
11 25 

m no 

15 00 

a 00 

725 

8 00 
7 50 
900 

7 DO 
5 75 

4 OS 

'7 75 

8 25 

5 50 

5 00 
65 00 

"o 6b 

G DO 

6 25 

5 70 
5 30 
5 00 
4 50 
4 75 

4 00 

3 00 
25 

5 00 
fl 30 

00 
5 00 

4 00 

3 75 
3 75 

3 25 

3 75 

"5"30 
60 00 
00 00 
lOtJ 00 
UtJ 00 
105 00 
100 00 
165 00 
250 00 

'46*06' 

2^m 

10 00 

100 00 

10 00 

500 

4 00 
700 


tlfi75 
11 50 

10 00 
35 00 
6 50 

'T56 

450 
6 00 

6 50 

625 
525 

4 75 
5^7 
450 

7 50 

5 35 

3 50 
30 DO 

6 DO 

4 50 
525 

6 15 

5 65 
5 25 

5 00 

3 00 

4 50 

3 75 
2 75 

5 50 
5 10 

; S S5 

00 
550 

4 25 

4 50 
2 75 

350 

2 00 

2 50 

5 00 
30 00 
eo 00 
65 00 

100 00 
125 00 
50 00 
115 00 
175 00 

40 00 
35 00 
20 00 
10 00 
35 00 

7 00 
4 00 

3 00 
500 


113 00 
12 50 

'80*66' 
10 50 
925 
850 

7 75 
8021 
900 

7 12 
025 
5 25 

"§"56" 

8 374 

5 75 

500 

60 00 

T50 

7 00 

6 20 

650 

6 00 
5 00 
525 
5 DO 
535 
425 
350 

8 m 

5 45 

6 25 

625 
S75 

4 75 

475 
450 

400 

3 00 

5 GO 
525 

60 00 
90 00 
100 00 
HO DO 
165 00 
100 00 
1G3 flO 
200 00 

55 00 
40 00 
28 00 
12 50 
100 00 
10 00 
500 

4 00 

7 50 


iii'so^ 

10 00 


112 75 


ClliT«« , .. 


800 
500 
550 

4 50 

6 00 
8 75 

50 

s n2 

5 25 
00 

m 

7 50 

S 00 

4 00 

30 00 

5 00 

3 75 
525 

S 10 

5 €0 
5 25 

4 75 

3 00 

4 00 


"a' 56' 

750 

750 

00 
200 

725 

e 50 
5 ea 

"8*66" 

8 25 

5 75 

4 75 
^00 

G 95 
000 

6 15 

6 40 

5B5 
530 

5 10 
425 
4 5<r 


3hc«p ,.,.*. *.rOeiitfll, 


ntlLApRl^PHJA. 

Cattle, cnmmoD to obai<:e 

becT*s. DGDtiu. 

Bbecip . f . . . . ^ , . , ^ 


Svlnef oorn^f&d .,.,,,, ,♦!►** + 


Cattle, boat b««T0«i, . ^oental . 
first quaUty 


gen ' 1 av'ge of ttjarkot , 
Sbeep „ , . . , ..-.,.. 


Swibo, corn-fed. * 

Cattietbntcbera'fttocra, c«nt'l 
abipp Ing jcmdcA * „ . , , 
tDflcb CO WB..^.-. bead. 
oaWctB-... ceutul. 

SheeD, Gommoa to prime* , .. 

Swine,-...,.-....:. 

CinCAoO, 

Cattle,ei.grad'd At^era,! ,400 
tol<550lbfl,.ceDtBl. 
ebolcD; 3 voiiri* old, 
1,300 t4> 1,450 llja ... 
KWil, 1,^00 to 1,350 lt». 
n]vd.«l,150toI,250lbB. 
lower ifrftda.iiBtivCJi- 
Texan h, db^eo uoru fed 
Texivna, nortbwmt'd. 


T^xfii]^, f hro'-drovea. 






Sbc«p, jHiOT to obuka ....... 

SwIdb, iiQQr to mMtJam 

irood to vxtra *..,..** 

BAIRT LOUI& 

CattlOt cholee Dfttiveftj 1,300 
to 1,600 Jb». .ctijital. 

primo Sd claaa, 1,150 
to 1,100 Jb» 

gfXKl M ^radc^ 1,050 
tol,300lb» 


4 SO 

4 SO 
550 

575 

5 25 
4 50 

4 90 

2 75 

3 75 

3 75 
425 

4 50 
30 00 
80 00 
B5 00 

100 m 
litSOO 
50 00 
115 00 
175 00 

40 00 
35 00 
90 00 
10 00 
35 00 
700 
4 00 
300 
500 


899 

•IS 

605 

475 

4t5 
500 

4?5 

350 

10 

5^ 

ODOO 

WOO 

10000 

140 00 

165 00 

100 00 

165 00 

WOO 

55 00 
40 00 
98 OD 

19 50 

100 00 
10 «J 
5 00 
4 00 

750 


fair btitchers^ iioena, 
l,OOOtol,aoolbs..J 

Ifjfiirior imth'fi£rade» 

T*iflij« and Cliiiro- 
kcu*!^ coru-fattooed . 

TexAoe, thro' droves 


SwinQ ......... ^ * ^. ... . 


fltrt'ot'Car 


eocid work. 


drivhig aniroalH 

draught ardmaJs 

Makfl, H to IG lijujd* liifib. . 

iStaiebuTKlMliiiib.. 

eitnv.-.. ...„ 


NKW ORLBAJfa. 

Qattlu , T«i , be prei, oh . head 


2d i]nality ........... 


wf^Mt'D bi^'eTes.oeDtal 
niikb cowH. . - ,-bead . 


Sb4?CD lat oiAnHtv 




Swine.,. ........... oeotii. 
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or LIVE STOCK. 

4ti nmrtu a* prQCtica^h^ at the heffinning of each month. 



jtjmt. 


JITLI, 


^V^phT. 


aKPrBMB^B, 


OCTOBJiB. 


NOVKMSKB. 


PKCVMBKIU 


FlWlD- 


lo- 


FracQ- 


.To- 


FroTO— 


To-| 


From— 


Ta- 


Ftgni" 


To- 


Flom- 


To- 


From- 


To— 




113 75 




ll! 75 


113 00 




|13 00 


•13 95 


119 75 


613 00 


619 30 


lls 00 


413 75 


114 00 


^11 50 




110^ 






419 75 


13 00 


IS 75 








13 €0 




13 35 


IQ^ Od 






10 SO 
40 00 


eo"o6 


10 OO 
45 00 


11 75 

^5 00 


850 
50 00 


"?5*o6 


T3S 
40 m 












40 00 


SO 00 


70 00 


40 DO 


70 00 




900 


10 UO 


11 00 


7 00 


11 00 


700 


19 00 


6 00 


11 00 1 


e so 


14 00 


900 


tl 00 


afio 


eao 


4 50 


5 50 




050 




7 50 


450 


35 


450 


7 09 


400 


7 50 


7 ii5 


7 50 




5 S7| 






7 00 




000 


75 


5 00 


650 


75 


700 


S M 


773 


4 SO 


7 63 


550 


750 


335 


7 50 


3 95 


750 


3 00 


7 194 


4 00 


995 


5 oa 


6 75 
OOO 

7 45 


4 t5 

e 75 

000 


500 
000 

700 


4 SO 
10 00 

550 


5 75 
10 75 

e 03 


3 35 

10 00 

535 


6 00 
19 00 

«e7 


4 00 
11 00 

500 


6 00 
11 50 

635 


3 50 
D 50 

4 75 


5 50 
10 00 

695 






a 7A 






e «a 


537 


e 75 


5 T5 


11 m 


4 75 


6 00 


4 37 


550 


4 00 


5 95 


4 DO 


500 


a 75 


4 75 


4 37 


5 37 


5 S3 


5 75 


4 ^ 


4 75 


3 75 


437 


3 35 


4 00 


3 SO 


4 00 


3 00 


3 75 


3 35 


4 37 


B &l 




5 75 




5 75 




4 75 




4 13 




3 S7 




4 95 




i 00 


OO 


4 00 


5 95 


3 50 






3 50 


330 


5 35 


4 00 


5 00 


4 00 


5 50 


7 SO 


§ 35 


7 75 


S 00 


» 50 


10 OO 


10 00 


10 &5 


800 


10 50 


800 


8 75 


& 75 


a 65 


50O 


5 75 


4t5 


53S 


4 S5 


5 50 


5 00 


590 


4 50 


600 


4 75 


5 00 


4 75 


590 


4 HD 


4 7:i 


3 50 


500 


,*.+*. 


500 




500 




500 


3 75 


4 SO 


350 


4 50 


30 00 


65 00 


30 00 


50 OO 


35 00 


40 00 


35 00 


SO 00 


S5 0O 


ho 00 


30 00 


50 DO 


30 00 


55 00 


500 


700 


4 50 


00 


4 00 


500 


5 00 


00 


5 SO 


700 


5 00 


7 DO 


6 50 


§00 


a 75 


6 00 


a 00 


5 75 


300 


450 


3 35 


450 


3 00 


4 50 


3 to 


450 


335 


50O 


sas 


6 15 


565 


030 




79S 




780 


5 40 


655 


500 


6 10 


650 


790 


e 15 


040 


695 


050 


e 10 


050 


640 


700 


040 


610 


Komi 


nAl..., 


635 


050 


990 


& SO 


5 as 


10 


5 75 


600 


600 


35 


5 75 


6TO 


5 35 


5 75 


5 50 


00 


540 


5 70 


550 


5 75 


595 


l^ 


533 


5 75 


495 


5 95 


4 00 


4 75 


4 50 


5 00 


« 50 


550 


4 75 


5 40 


495 


4 35 


5 00 


3 75 


4 35 


3 35 


3 75 


4 00 


4 50 


300 


535 


!» GO 


4 75 


S 00 


450 


1 73 


4 00 


9 50 


350 


I SO 


395 


I 75 


4 35 


4>» 


500 


5 00 


550 


500 


535 


4 50 


595 


495 


4 75 


3 75 


4 SO 


4 35 


4 50 


300 


4 00 


350 


4 M5 


3 00 


4 35 


950 


4 on 


9 no 


3 75 


1 75 


350 


335 


4 35 


aoo 


4 00 


1 Ttd 


335 


900 


4 15 


1 50 


a 7S 


9 00 


3 75 


1 50 


395 


1 75 


3 75 


350 


7 «5 


300 


4 50 


3 OO 


500 


a 00 


4 7j 


925 


450 


950 


450 


350 


4 50 


4 13 


540 


5;lO 


565 


a 35 


005 


70 


m 


5 OO 


650 


595 


fi OO 


50 




545 


580 


5Sa 


15 


filO 


6S5 


7 00 


S 40 


« 00 


T50 


G 05 


6 40 




7 50 


aoo 


035 


6 00 


6 S5 


5 75 


eoo 


550 


5 75 


500 


5 75 


500 


5 50 


4 75 


S7S 


500 


575 


500 


555 


4 75 


500 


4 79 


5& 


3 00 


500 


4 75 




450 




4 TS 


500 


4 10 


4 35 


3 §5 


400 


385 


4 00 


300 


350 


300 


400 


3 SO 




45D 
300 


4 75 
4 30 


350 
300 


4 00 
3 75 


3 35 

3 OO 


3 75 
9 50 


3 25 
935 


3 75 
950 


















1 00 


350 


9O0 


350 


495 


500 


300 


3 75 


3 ISf 


dm 


3 00 


3 SO 


9 50 


4 50 


300 


350 


3 75 


350 


900 
400 


3 50 


1 S5 


9 00 


9 131 


9 37 


1 90 


3 iO 


1 75 


3 00 






1 75 


9 50 


000 


350 


fiOO 


600 


3 0(j 


4 35 


395 


4 35 


9 50 


595 


9 35 


4 75 


4«0 


560 


500 


00 


5 SO 


735 


4 Of} 


7 50 


4 50 


7 35 


395 


635 


5 50 


750 


40 00 


75 00 


40 00 


75 00 


40 OO 


75 00 


40 00 


75 00 


40 00 


75 00 


40 OO 


75 00 


40 00 


75 00 


75 00 


1^00 


75 00 


lasoo 


75 00 


135 00 


75 tKJ 


m OO 


75 00 


1S5 00 


80 DO 


no 00 


m 00 


no 00 


MOO 


110 00 


eooo 


190 00 


SO 00 


110 00 


90 m 


110 00 


80 00 


no 00 


75 00 


135 00 


75 00 


135 00 


100 00 


150 00 


130 00 


900 00 


100 00 


150 00 


100 0(3 


150 Ot 


100 00 


150 00 


LOO 00 


150 00 


liJOOO 


150 00 


130 00 


170 00 


115 00 


flOO 00 


130 00 


300 00 


130 01! 


leooo 


130 00 


170 00 


130 00 


no on 


IJOOO 


ITOOO 


03 00 


100 00 


70 00 


moo 


75 00 


ISO 00 


75 00 


moo 


75 00 


130 00 


75 W 


moo 


75 W 


190 00 


110 oo 


165 00 


140 00 


170 00 ; 


130 00 


m 00 


li» 00 


105 00 


IQOOO 


165 00 


130 00 


130 00 


130 €0 


IpO OO 


175 00 


900 00 


165 00 


190 00 


175 00 


1100 00 


IflO 00 


aoo 00 


175 00 


900 OO 


175 00 


3O0 0O 


175 00 


300 00 


40 00 


55 00 


40 00 


45 00 




40 00 




40 00 




40 00 




40 OO 




40 00 


35 00 


40 00 


35 00 


40 00 


30 00 


35 00 


30 OO 


35 00 


30 00 


35 00 


30 00 


35 00 


30 00 


35 00 


90 00 


Id 00 


9000 


S5 00 


®)00 


95 00 


90 00 


35 00 


90 00 


95 00 


90 00 


35 00 


90 OO 


35 00 


10 on 


1J5D 

100 00 


























35 00 


35 00 


100 00 


35 00 


100 Oi> 


35 OO 


lOOOO 


35 00 


100 00 


40 00 


100 00 


35 00 


ioooo 


7 00 


10 00 


700 


10 00 


aoo 


900 


7 00 


BOO 


700 


ooo 


7 00 


OOO 


70O 


900 


4 OO 


5 00 


400 


500 


400 


50O 


4 00 


5 00 


4 00 


5 00 


400 


500 


4 00 


500 


3 00 


4 00 


3M 


400 


30O 


400 


300 


4 00 


300 


4 00 


300 


4 00 


300 


4 '^ 


3 0(} 


7 50 


700 


T50 


500 


^00 


500 


800 


500 


10 00 


500 


9 OO 


500 


9 
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REPORT OF THE COMMISSIONER OF AGRICULTURE. 



THE PERSONNEL AND PROFIT OF OUR AGRICULTURE. 



In the report of 1873, deductions from census statistics were given, 
showinig^ the number engaged in the several classes of industry, and the 
proportion of each class to the total number, by States. It has often 
been found necessary to make use of a further classification, by which 
the specialties of agriculture might be investigated. The following 
table is therefore given, showing respectively the number of farm-labor- 
ers, of farmers, of dairymen, of horticulturists, and vine-growers, and 
also the ratio of farmers and of laborers to the whole number. Of the 
total number of laborers, 2,885,996, those between 15 and 60 years of 
age numbered 1,996,886 males and 290,822 females; those under 15, 
426,305 males and 73,169 females ; and those 60 and over, 89,473 males 
and 9,341 females : 



SUtes and Territories. 



Alabama 

Arizona 

Arkansas 

Calitornia 

Colorado 

Connecticut 

Dakota 

Delaware 

District of Colombia. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kaasas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachnsctts 

Michigan 

Minnesota 

Mississippi 

Missoari 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

Ohio 

Oregon 

Pennsylvania 

Rhode Island 

Sonth Carolina 

Tennessee 

Texas 

Utah...., 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 



UuitedStates 2,885,996 



Agricultural la- 
borers. 



308,811 

585 

53,602 

16,231 

2,659 

18,934 

308 

8,131 

684 

31,033 

264,605 

720 

133, 649 

83,949 

69, 821 

21. 714 

127, 911 

97,783 

24.738 

48, 079 

31, 019 

64.885 

20,277 

181, 523 

86,807 

670 

5,899 

555 

15,666 

29.240 

10,847 

134,562 

168, 978 

191,063 

3,126 

68,897 

5,475 

163,528 

136,925 

81,123 

3,048 

83,692 

162, 604 

742 

30,087 

50,753 

58 






71.6 
45.5 



33.9 
41 



12.2 
.•SO. 9 
50.1 
73 

7a 7 

49.2 
35.5 
31.4 
33.2 
29.6 
48.9 
69.1 
30.1 
59.6 
42.6 
34.6 
26.9 
69.9 
32.8 
31.7 
25.5 
86.8 
33.6 
46.3 
58.1 
35.9 
62.7 

4ai 

83.5 
86.4 
46.4 
79.1 
51.8 

4a 6 

89.8 
40.8 
66.4 
19.6 
40.6 
31.7 
35.1 



4a 7 



Fanners. 



81,854 

647 

55,541 

84,061 

3,224 

23,704 

2,208 

7, 642 

255 

11, 165 

70,468 

629 

240,256 

181,895 

139, 478 

50,820 

131, 598 

41. G72 

56,941 

31, 213 

39,766 

121,558 

54,623 

77,102 

174, 961 

1,080 

17, 037 

1,842 

30,749 

32,077 

7,689 

832,649 

98,290 

202,425 

9,758 

187,646 

5,954 

42,546 

189,550 

79,015 

7,044 

34,144 

80,739 

8,880 

43,702 

108,240 

34 



8,977,711 






50.3 
50.8 
50.2 
49.8 
54.3 
87.5 
47.8 

lae 

26.3 
20.9 
43 
63.8 

6ai 

66.3 
69.4 
50.4 
29.4 
69.4 
3a8 
54.6 
64.9 
75.3 
29.7 
66.2 
51.1 
73.7 



50.8 
40.8 
62.1 
36.5 
50.9 
73.6 
72.1 
50.0 
20.5 
4a 5 
47.3 
67.5 

5a8 

33 
76.3 

59 

67.7 

20.6 



50.2 



5 
5 
3 
1,010 
9 
5 
1 

11 

52 

17 

31 

18 

99 

83 

51 

32 

104 

161 

3 

97 

14 

5 

16 

11 

385 

86 

11 

24 

6 

U 

3 

384 

4 

422 

28 

196 



17 



3,550 



fl ■ © 

III 



455 

8 

125 

8,648 

88 

867 

1 

126 

347 

59 

453 

8 

2,260 

790 

810 

338 

794 

861 

303 

813 

1,635 

636 

200 

332 

1,435 

14 

79 

32 

119 

1, 521 

21 

5,880 

177 

2.779 

73 

2,480 

332 

108 

426 

814 

112 

128 

794 

37 

185 

580 



33,547 



II 

I- 



891, «e 

1,9B5 

101. HO 

47. 80 

6,488 

43,659 

8, an 

15^973 
1.3C 

48,491 
338,145 
h4» 
378,441 
W^W 
810; 913 

73.W 
861. ei» 
141,487 

89,011 

80,4tt 

73,810 
187,811 

75,157 

859,199 

963^918 

9.111 

83,115 
9.070 

46.573 

63,198 

18.088 
374.393 
969,338 
397.094 

13, M8 
960,051 

11.788 
9061,654 
987.090 
168.753 

10.498 

57,963 

244.550 

3.771 

73.960 

159.687 

165 



5, 999; 471 
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I following table, based upon census estimates of the valae of 
iductions of 1869, the average earnings of all persons engaged 
dture in the States respectively are presented: 
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(nal statistical work, in the form of statements of agricnltaral 
on, crop movement and export, and the facts of rural economy 
7y has exceeded in volume that of former years, and presses 
ipon the limited clerical resources of the division, which should 
ially increased to meet the requirements of the case. 

J. R. DODGE, 

Statistician. 
Frederick Watts, 

Commissioner. 
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REPORT OF ENTOMOLOGIST AND CURATOR OF 

THE MUSEUM. 

Sir : The past season has been marked by more than usual injury to 
vegetation by insects, and the loss is especially significant because affect- 
ing mainly the staple food-crops. Generally speaking, it has been caused 
by only three or four species of insects, though, of course, all varieties 
that injure our crops have been more or less active. 

In the West and Northwest the grasshopper and chinch-bug have 
passed through the country like a scourge, leaving, in many cases, only 
bare fields and desolate homes in their path. In the more eastern States 
the potato-beetle has made its dreaded presence felt, and, with its usual 
activity in a new region, has given the farmers plenty to do to save 
their crops from destruction. In the South the cotton-insects have been 
comparatively quiet, as the worms were noted in but few localities and 
not in sufficient numbers to do much damage. 

As the Colorado potato-beetle is beginning to be troublesome in 
the eastern section of the country, and many correspondents, whose 
farms are attacked for the first time, are asking for information as 
to the best means for preventing its ravages, we deem it necessary 
to republish what has been said in former reports regarding its natu- 
ral history and habits, with the additions of the latest facts on the sub- 
ject that have come under our observation. This insect has been known 
for over fifty years, and has been particularly injurious to the cultivated 
potato since about the year 1860, when it commenced its travels east- 
ward from the base of Uie Bocky Mountains, and has been steadily pro- 
gressing since, at the rate of sixty to eighty miles a year. It was, 
in 1874, destructive in Central New York, Pennsylvania, New 
Jersey, Maryland, District of Columbia, and Eastern Virginia. It is 
known as the Colorado or Western Potato-Beetle, or ten-lined spear- 
man, {Doryphora decein-lineata^) and its habits are as follows : The eggs 
are deposited by the female, to the number of about seven to twelve 
hundred, at intervals, during forty days, on the leaves of tiie potato, in 
somewhat regularly-arranged loose clusters. In about six days they 
hatch into larvsB, which feed upon the foliage of the plant from seventeen 
to twenty days ; they then descend into the ground, and after remain- 
ing in the pupa state, to which the larva changes, for ten or twelve days, 
they again make their appearance as perfect beetles. In about a week 
the sexes pair, and in another week the females begin to lay their eggs 
for a second brood, thus requiring but fifty days from e^gg to egg again. 
To give some idea of their powers of reproductioh the Canadian Ento- 
mologist states that if the progeny of a single pair were allowed to in- 
crease without molestation for one season, the result would amount to 
over sixty millions. The insects do not die immediately after laying 
their eggs, as Professor Daniels, of the Wisconsin University, once kept 
a female alive six weeks without food, after she had laid twelve hun- 
dred eggs. 

There is another insect, belonging to the same genus, which is often 
mistaken for the Colorado beetle. It is, however, easily distinguished 
from the genuine, as the second and third stripes are always united be- 
hind, giving the appearance of a heavy black stripe ; and the edges of 
all the stripes have but a single row of punctures ; the legs also have ife 
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black spot in the middle of the thighs. This 'insect has also been found 
feeding upon the horse-nettle, {Solanum oaroUnense,) in South Garplina, 
and has been taken upon potatoes and egg-plants in Alabama, and was 
particularly injurious to the latter. 

In the accompanying wood-cut, (Fig. 1,) 
1 represents the true potato-beetle, Dory- 
phara decem-lineata ; 3, the Doryphora ■. 
juncta ; and 2 is an apparent cross be- 
tween the two, or a variety once found ^ 
in the South, in which the heavy, thick 
black line of the juncta has a very fine 
yellowish line running partly through it 
longitudinally. 

The Colorado beetle has a great many 
foes or parasitic insect enemies that do 
much toward lessening its numbers 
and preventing still greater destruction 
in onr potato- fields. It is attacked ^»K-l» 

among the beetles by Uippodamia maculataj H. convergens, H. quin- 
deceni-punctataj Ooccinella munda and 0. novemnotata, Tetracha vir- 
ginica^ Calosoma calidunij ffarpalus oaligino9U8y Pasymnchtis elongatus, 
and Lebia grandia ; among the plant-bugs by Anna spinosa^ A, grandis, 
Harpactor cinctus^ Uuschistus punctipes^ and Stiretrus fimbriatus. The 
larva of a parasitic fly, Taohina doryphorce, lives in the larva of the beetle, 
and the Polistes rubiginosus carries it to its nest as food for its young. 
JEpicauta pennsylvanioa and Macrobtms fdbriciij both beetles that feed 
upon the potato, also devour this beetle. 

The best remedy that can be recommended is pure Paris-green, mixed 
with ashes or flour, in the proportion of one part to twelve or fifteen. 
It should be dusted over the plants in the morning when the dew is on 
the foliage, and should always be repeated after rains. A convenient 
way of dusting the vines evenly is to prepare a dredge, on a large scale, 
firom an old fruit-can, by puncturing the bottom full of small holes, and 
securing to the side a piece of broom-handle about two feet in length. 
This, when filled, the operator can carry in one hand as he walks down 
the rows, gently tapping the handle with a similar stick held in the 
other hand, being careful always to keep to windward. The amount can 
be regulated by the speed of the operator. Three pounds of Paris-green 
to alK)nt forty pounds of flour, ashes, or air-slaked lime, will answer 
for an acre of potatoes. 

One of our correspondents writes that he has applied Paris-green, 
mixed with water, sprinkled over the plants with good effect at the 
rate of one pound.to about forty-eight gallons, and seems to think it the 
best plan, as the dust then cannot be hurtful to the operator. 

Mr. Saunders, of this Department, has tried brushing them off of the 
vines in the heat of the day, and thinks that most of them were destroyed 
by the operation, and recommends it as the easiest way to get rid of 
them. We think, however, this remedy would prove of little value in 
localities where the heat of the sun is not as great as here. Some per- 
sons, having a prejudice against the use of Paris-green, recommend hand- 
picking, or collecting the insects in nets of gauze, and though this may 
answer in the early part of the season, and do much good by lessening 
the numbers of the second brood, still it is not practicable or sure later 
in the season when the insects are very abundant. Insects caught in 
this manner should never be crushed by the fingers, as they are quite 
poisonous. Deaths have also resulted from breathing the steam from 
hot water that has been used to kill them, and also from carelessly 
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partaking of food without washing the hands after handling these in- 
sects. As the Paris-green is also poison, composed largely of arsenic, 
great care should be exercised in its use. 

As much of the Paris-green that is sold for the purpose of destroying 
the potato-beetle is impure, and in many instances not Paris-green at 
all, but chrome-green or imperial green, we give the following test for 
its purity from oue of the Baltimore manufacturers, as follows : Place a 
small portion of the green in a test-tube, adding a small quantity of 
water and caustic potash, which will take up all the arsenic, throwing 
down the oxide of copper; wash this with a little water to free it from 
the arseuite of potash ; then add nitric acid and water, which will dis- 
solve the coi)per, leaving the adulteration, if any. • 

The following exhibit of the operations of the insect in different parts 
of the country is condensed from returns by correspondents of the De- 
partment : 

The gresitest complaints have come from the middle Atlantic States. 
They were quite severe in Wayne, New York, but were comparatively 
harmless in Wyoming. In Allegany they were strenuously resisted 
with Paris-green; they were also noted in Cattaraugus, Delaware, 
Madison, and Tioga. They were also operating in Gloucester and Bur- 
lington, New Jersey. In Butler, Pennsylvania, Paris-green is prononnoed 
a failure; resort was here had to patent preparations, but the most 
effective method of resistance was to shake the beetles into a box and dis- 
patch them. In Union Paris-green and lime were also effective. In 
Adams and several other counties the virtues of Paris-green were utilized 
by a persistent and intelligent application. In Dauphin and Forest the 
insects departed, leaving no great damage behind them, especii^ly 
to late plantings. They were more or less injurious in Armstrong, ' 
Frankhn, Lycoming, Huntingdon, Chester, Philadelphia, York, Perry, 
Gleariield, Northampton, Washington, Indiana, Lancaster, Beaver, 
Elk, McKean, Luzerne, and Cameron. Maryland notes their presence 
in Alleghany, Frederick, Baltimore, Carroll, Prince George, Hartford, , 
and Cecil. They were also in Culpeper, Highland, Fauquier, and 
Prince William, Virginia; in Harrison, Brooke, Cabell, Hardy, Han- 
cock, Jefferson, Pendleton, and Eandolph, West Yrginia. In the 
last-named county the beetles were destroyed by an insect called the 
soldier-bug. They injured crops in Lawrence and Bradley, Tennessee, 
and in Rockcastle, Shelby, Jefferson, Carroll, Harrison, Taylor, Ander 
son, Lincoln, Grant, Scott, and Spencer, Kentucky. In Ohio they ap- 
pear to have been less destructive, and more controllable by remedies, 
especially Paris-green; they are reported in Trumbull, Delaware, 
Erie, Lucas, Athens, Licking, Meigs, Champaign, Noble, and Colum- 
biana. They are noted in Branch, Monroe, Lenawee, Antrim, Bay, Van 
Buren, and Menomonee, Michigan, but appear to have been more 
threatening and troublesome than seriously injurious. In Cass, Indiana, 
they were perceptibly less numerous under the influence of some insect 
enemy destroying them ; in Marion they were destroyed by the persis- 
tent use of Paris-green ; they are noted in Elkhart, Clay, Jasper, Har- 
rison, Orange, Marshall, Jennings, Putnam, Wabash, and Perry. In 
Illinois, parasites of some kind destroyed most of their eggs in Putnam; 
the beetle was more or less destructive in Cnmberland, Hancock, E^an- 
kakee. Ogle, Whiteside, Bock Island, Morgan, Marion, Ford, Gmndy, 
Caswell, Macon, Madison, Tazewell, Carroll, Wayne, and Schuyler. A 
discreet and energetic use of remedies saved the crops in several coun- 
ties, and limited the iiyuries in others. In several counties of WisconBia 
they were numerous, but here, also, the value of efforts to resist thcdr 
ravages was illustrated by excellent results. The insects were noted 
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in Pierce, Greene, Iowa, Dod^e, Fond du Lac, Walworth, Clark, 
Columbia, Douglas, Green, Lake, Door, and Outagamie. West of 
the Mississippi Eiver they were less injurious. Minnesota reported 
them in four counties: Eamsey, Chisago, Steele, and Meeker; Iowa 
in six : Cass, Howard, Clinton, Lamar, Pottawattomie, and Louisa; 
Missouri in three: Nodaway, Phelps, and Reynolds; Kansas in three: 
Woodson, Greenwood, and Mitchell ; Nebraska in two : Antelope and 
Thayer. In Mitchell, Kansas, the eggs were destroyed by an insect which, 
from tlie description, was probably the lady-bug, (Ooceinella.) In 
Shelby County, Kentucky, a novel expedient is reported as successful ; 
fields infested with beetles were plowed up and paddled to destroy the 
insects with their eggs. 

Rose beetles, Macrodactylus subspinuSj were quite injurious to culti- 
vated grapes in Washington, Kansas. 

Cnrculios were reported as quite destructive in. Grainger, Tennessee; 
Crawford, Ohio; Clarke, Virginia; and Antrim, Michigan. 

The past season the western grasshopper, Oalopteiius spretus, was 
unusually destructive, entire crops having been swept off in many locali- 
ties, and the farmer left without means of subsistence. The following 
accounts from correspondents in Kansas will give some idea of their rav- 
ages: 

LabttU, October* — ^The fanners in my county had tfaeir land for wheat prepared in good 
time, and in a better condition than I ever saw. On the 6th of September the grasshoppers 
made their appearance all over the conntj. Farmers became alarmed and did not sow any 
wheat. About the 18th to the 20th they appeared to go awaj. Farmers commenced sow- 
ing, and got in about two-thirds of their crop. On the 28th and 29th they came the second 
time, filling the air, reminding one of a snow-storm in December. Some who had sown 
early had wheat np nice, bat yon cannot find a spear in any place. Wheat which was sown 
before the grasshoppers came the first time has been eaten aown, nntil the grain has finally 
ceased to grow. I am candidly of the opinion that every acre which is sown to-day in this 
coonty will have to be sown again. There is no other chance for it, and the great trouble 
will bie that so many of oar farmers have sown all their seed, and are not able to buy again. 
And what will they do f Some who have not been two years on their claims are leaving 
them and going over into Missouri and Arkansas to winter — to find something to live 
upon. 

Doniphan^ September.^Hie late summer and fall crops have been almost entirely destroyed 
by grasshoppers. The common jumping grasshopper did much damage through the early 
part of the season, but about the middle of August clouds of the flying ones made their 
appearance over the county, devouring and destroying vast quantities of vegetation. Gar- 
dens were quickly eaten up, corn-fields were stripped cf leaves, and in many cases the corn 
was entirely eaten off; fruit-trees are left with naked branches, and in many cases the half- 
lipened fruit is left hanging on the trees, presenting a sickening sight of death and destruc- 
tion. In addition to the actual loss by devastation, the loss caused by discouragement will 
be greater. Years of patient waiting, hard work, and self-sacrifice have been destroyed in a 
few days, with no known remedy for protection. Just as the fruits of labor were beginning 
to be realized, destruction came ; ana the question with many is, '*Is it of any use to try 
again?" 

Here is a field for the Department of Agriculture. Some method of protection or relief 
must be had against the destruction of this insect, or an immense tract of^ magnificent coun- 
try will never DC what it would without this curse. I am one of those who believe all such 
things may be controlled bv some practical method ; it only requires study, enterprise, and 
means to learn how. This county could well afford to pay $100,000 for a guar- 
antee that no grasshoppers should ever trouble it aeain. I have learned that vegetation 
highly cultivated and growing vigorously is less liaole to be destroyed than when on the 
decline or growing feebly. Thus it is we often see a single tree in an orchard oaten even to 
the bark, while others of the same variety are not damaged so much ; and upon examina- 
tion it will be invariably found that those mostly eaten were diseased, or had their vitality 
in some way impaired. This thing was noticeable when the same kind of insects were here 
six or seven years ago. Of all fruit-trees, apple and pear trees suffer the most, while 
peaches, plums, and cherries suffer the least. Tney eat the leaves off the apples and leave 
most of the apples on, but the peaches they will eat and leave the foliage ; but, in 
many instances, when vegetation is not plenty, I understand they clean all as tney go, and 
I have seen instances of this kind. The damage to vineyards in this county is not so great. 
They do not seem to relish grapes, and are satisfied by eating off the stems and leaving the 
bunches to fall to the ground. There will not be enough com in this county to feed what 
stock there is in the comity as it shoold be fed. 
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Our correspondence last year forewarned us of a destructive visita- 
tion of this pest, from the immense number of eggs deposited during 
the close of the last season. The severe winter it was hoped had 
mostly destroyed these eggs, but still countless millions survived in 
some counties. Many farmers refused to put in crops in the presence 
of this expected nuisance. 

According to July returns, in Wisconsin, they were destructive in 
Brown, Clark, Door; and Outagamie. Minnesota, however, received the 
most terrible visitation. In Jackson^ while yet too young to fly, the 
insects destroyed all the grain-crops and gardens. Here they rose in 
the air during the day-time, and settled upon the crops at night. Their 
movements were very erratic ; they suddenly disappeared, and as sud- 
denly returne<l. In Faribault they began to wing about June 20, and 
in two or three days to fly; they always move with the wind, and not 
over five or eight miles per day. In Cottonwood- they swept 95 per 
cent, of the grain and vegetable crops; thousands of acres of wheat 
were left perfectly bare. They were first noted here about June 12, 
1873, when they remained about two months, laying their eggs and 
destroying the crops generally ; they began to hatch in April, 1874, and 
began to fly about June 20; every day the air was full of their swarm- 
ing myriads, but myriads still remained. In Eenville,'river farms were 
entirely stripped of wheat; though winging fast, they seemed to recruit 
full as many as they sent away. In Martin the crops were totally 
destroyed; correspondents stated that people must have help or they 
muttt emigrate. They were also very bad in Lyon^ Watonwan^ and Bock.> 
In Iowa they mined the wheat-crop of Harrison as well as the corn and 
the young apple-trees; in Buena Vista they had just commenced flying, 
and were seriously threatening the crops; in Carroll' a tew exhaust^ 
pioneers of the main army had fallen, but had not done any damage; 
they had left Cherokee- after doing some injury; they were also noted in 
Tama, Lyons,* Sioux,> Hancock,- Pocahontas, Emmett,* Humboldt^ and 
Webster. Within comparatively narrow range this scourge appears to 
have been terribly severe. 

In August they appeared in Brown and Broome', Wisconsin; Nicollet- 
Sibley, lilue Earth, Faribault, Jackson, Douglas, and Wright, Minne- 
sota; 8ioux, Emmet, Harrison, Calhoun, and Woodbury^ Iowa; PlatteV 
Shelby, Daviess, and DeKalb, Missouri; Jefferson^ Morris^ Cherokee,' 
Franklin, Nemaha, Mitchell, Montgomery, Allen, Smith,. Bourbon,- 
Douglas, Leavenworth, Cowley, Labette, Osage,' Rice, Neosho, Graham,'^ 
Cloud, Crawford, Ellsworth,* Greenwood, Jackson,'Butler, Miami,fLinu,- 
Pawnee, Chase,. Sedgwick, and Shawnee, Kansas; Pawnee, Cass, 
Nuckolls, Furness,' Dawson,- Madison, and Gage,' Nebraska. In some 
localities the hot winds, so destructive tp vegetation, with the parched 
earth, addled their eggs. The wide-spread destruction which they have 
caused in the Northwest has not been adequately described. Iii many 
places large masses of peoi)le suffered during the winter for the neces- 
sities of life, their crops having been swept by this remorseless enemy. 

Another species, the common red-legged grassrtiopper, 0. femur-ru- 
hrum, is reported in several localities in the Middle States, and between 
the Alleghauies and the Mississippi, but its injuries do not appear very 
formidable. It was somewhat demonstrative in Delaware and Jefl'erson 
Counties, New York, but with slight damage and declining numbers. 
In Jefferson, West Virginia, they were destructive on young clover ; in 
Fairfield, Ohio, their operations were merely local. They are also men- 
tioned in Livingston, Kentucky. 

During the past season an experiment has been instituted in order 
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to prove the identity of the Pemphygus vitifoliasj or leaf-gall-louse, of 
Fitch, with the Phylloxera vastnttrix, or root-gall-loose, so injurioas at 
present to the vineyards in France and in parts of this country also. 
In March, the Department wrote to Mr. George W. Campbell, of Del- 
aware, Ohio, for specimens of vines infested with the root-galMouse, 
Phylloxera vastratrix^ which he kindly forwarded in most excellent 
condition for the experiment — the roots being literally a series of galls 
or knobs, caused by the root-lice themselves living on the roots. 
These were carefully put in flower-pots and placed in a large closed 
case, in a leafless condition, so that no other insects could intrude. 
Three other perfectly healthy vines from our own greenhouses were 
then planted, on which there were neither leaves nor root-gall-lice, 
and placed in juxtaposition with the unhealthy vines. These were 
tended carefully during the summer, put out foliage, and finally all 
died, with the exception of one vine, apparently from the Phylloxera. 
During all the time the experiment was carried on, the foliage was ex- 
amined day by day to see if any leaf-gall-lice made their appearance on 
the foliage, but not the least sign of a gall could be found, even with 
a magnifier, on any part of the vines, which grew finely until late in 
summer or early autumn, and put out abundant foliage. 

In October, the vines having lost their foliage, the whole six were 
examined, and the roots were found swollen, as if from the efiects of 
the root-lice, but not a single leaf-gall had been produced on any of 
the leaves. Wa cannot give the names of the vines, as accidentally 
the labels were thrown away by the laborer when he removed the 
dead vines in order to have them and the earth in which they were 
grown thrown into the furnace, as is always done when noxious insects 
are discovered, for fear of dissemination of new injurious insects. 

It is also to be remarked that the grape-vines in the immediate neigh- 
borhood of the infested plants, in the Department grapery, which were 
mentioned in a previous report, do not show the least symptom of dis- 
ease, and appear in a perfectly healthy condition. 

As, although this experiment was carefully conducted, there may have 
been some climatic or other cause which prevented the leaf-galls fii-om 
making their appearance, from the root-gall-lice known to be there, as 
it is stated they are identical, we shall repeat the experiment next year 
on a larger scale, and make the results known to the public. 

The chinch-bug, Micropu8{Bhyparochroniu8) Z6Uoopf6rti« a former visitant 
of the Atlantic coast States, appears inclined to renew its old acquaint- 
anceship in that quarter and intensify its injurious presence in the 
west. Last year it was heard of in only one county east of the Alle- 
ghany Mountains — Halifax, Virginia; this year it haa again been 
quite destructive in spring-grain in Nelson, Southampton, Pittsyl- 
vania, Albemarle, Gloucester, Louisa, and Campbell, as well as in 
this county. In Orange it cut down a sui)erior corn-crop to an 
average. In York it affected early corn, but did not molest late 
plantings. It was injurious to grain crops generally in Prince 
William, and in Loudoun ravaged wheat and grass. It was also 
injurious in Caswell, North Carolina, in Jefferson, West Virginia, and 
in Harrison, Livingston, Henry, and Graves, Kentucky. It was re- 
ported from Athens, Hamilton, and Medina, Ohio; and in Gibson, 
Grant, Huntington, Madison, Scott, Decatur, Jennings, Wells, Clay, 
Fulton, Switzerland, Wabash, Warren, Hamilton, Fayette, Carroll, 
Washington, Pike, Crawford, Putnam, Shelby, Brown, Jasper, Morgan, 
aud Orange, Indiana. In Illinois its destructive sweep was still wider, 
embracing Menard, Sangamon, Perry, Efi&ugham, Fayette, Jackson, 
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Clay, Madison, Clinton, Saint Olair, Massac, White, Randolph, 
Cass, Pike, Logan, Oamberland, Hancock, Macon, Marion, Pope, 
Mason, McHenry, Crawford, Jersey, Macoupin, Montgomery, Moul- 
trie, Morgan, Richland, Vermillion, Washington, Wayne, Piatt, 
Schuyler, Shelby, and Edvrards. In some counties they appeared 
early enough to attack winter wheat before harvest, and to make 
the wheat-stubble a point of attack upon the various spring- 
sown crops. The drought favored their operations as far north as 
Wisconsin. Three southern counties, Richland, Jefferson, an<l Green, 
reported them as threatening, spring crops. In Clarke, Iowa, timely 
rains largely destroyed the young insects, thus saving the crops from 
their ravages. They were quite injurious in Jefferson, and less so in 
Taylor. They were also reported in Shelby, Jasper, and Marion 
Their most fatal ravages, however, were in Missouri. In Pettis 
they were so numerous on many farms as to swarm into honses 
and barns like bees ; near wheat-fields the ground was a mass of crawl- 
ing bugs from noon till near sundown. In Moniteau and Benton they 
seriously injured wheat on light prairie soils; wheat on timber-land 
measurably escaped. In Polk, corn-fields adjacent to' wheat-fields 
specially suffered. They were particularly destructive ui>on grain 
and grass crops. They are also reported in Lawrence, Caldwell, Caas, 
Vernon, Saint Clair, Green, Boone, Moniteau, Barry, Barton, Oar- 
roll, Cape Girardeau, Christian, Clinton, DeKalb, Harrison, Johnson^ 
Linn, Montgomery, Miller, Phelps, Polk, Ralls, Stone, Randolph, Rey- 
nolds, Hickory, Newton, Adair, Franklin, Dallas, Morgan, Laclede, 
McDonald, Crawford, Clay, Washington, Jasper, Stoddard, Gasconade, 
Chariton, Nodaway, Dent, and Perry. Kansas reports greater or less 
injuries in Douglas, Woodson, Allen, Anderson, Barton, Bourbon, Chase, 
Cherokee, Franklin, Jackson, Lyon, Linn, Montgomery, Miami, Morris, 
Labette, Brown, Crawford, Woodson, Sumner, Greenwood, Marion, 
Osage, Wabaunsee, Wilson, Atohison, and Neosho. In Franklin, corn- 
fields within twenty rods of a wheat-field were considered doomed. 
No efforts to resist the ravages are rei>orted, nor does any expedient 
api)ear to have been suggested in any portion of the country for relief 
against this very serious and destructive enemy. 

A question having arisen as to whether the cotton army-worm, Ano- 
mis xylincbj {AUtia argillacea of Hiibuer) passes the winter in the egg, 
caterpillar, chrysalis, or moth state, Professor A. R. Groto, of Buffalo, at 
the meeting of the American Association for the Advancement of Science, 
held at Hartford, in August last, read a very able essay on the subject, 
in which he stated that he had observed the cotton-worm during five 
seasons in Central Alabama, and on many different plantations. He 
states that the earliest period at which he had observed the yonng 
worms was the last week in June, and that their appearance was always 
heralded by the perfect fiy, the latter coming to lights in houses at least 
a week before the worm appeared in the fields ; and that the worm is 
always heard of first to the southward of any given locality. It comes 
as an army from the south, and the broods arrive consecutively as long 
as the season lasts, and this southern army is killed by the advanc- 
ing winter and the death of the food-plant — the cotton-plant — on which it 
feeds exclusively, refusing toeat anything else. He thinks that the speci- 
mens of the fiy taken in the Northern States have merely followed the 
water-courses, as the moths are capable of extended flights ; that it 
originates at the south, and its appearance is due in every instance to a 
fresh immigration (of the moths) from more southern regions ; nay, even 
farther, Professor Grote concludes that ^^ the insect is not indigenoas 
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\rith ns, bnt is an annnal ; not a denizen, bat a visitant, unable to con- 
tend with the variations of oar climate ; and he believes that the pro- 
cess of artificial extermination may be simplified by limiting the period 
of saccessftil attack, and doing away with certain proposed remedies. 
The agent of destruction mast be directed against the first brood in 
each locality, and concerted action on the part of the planters where the 
remedy is to be applied will be necessary." 

The cotton-caterpillar appeared at different points in the cotton States, 
bnt their injaries were scarcely appreciable except at a very few points. 
In Pamlico, North Garolini^, the weather was too cool for them, but gen- 
erally the extreme heat was anfavorable to their propagation. In Bas- 
sell, Alabama, and a few other coanties, they were somewhat destrac- 
tive to late crops ; but elsewhere they were either of very little force, or 
were easily destroyed by Paris-green. More or less annoyance is re- 
ported in Beaufort and Bichland, South Carolina; in Qadsden, Florida ; 
in Goffee, Hale, and Clarke, Alabama ; in Cameron and East Baton 
Boage, Ix)aisiana. In Hancock, Mississippi, they visited 'sea-shore 
fields which had* hitherto escaped their ravages. In Bandera, Texas, 
they ate the top crop. 

Canker-worms {Anisopteryof vemata) infested a few orchards in Ply- 
mouth, Massachasetts. Tobacco-worms {Maerosila Carolina and M. 
quinqu!ma^oulata) irtinved tobacco in Caswell, North Carolina; Cabell, 
West Virginia ; Adair, Bracken, Grant, Edmonson, and Trimble, Ken- 
tucky; Vinton, Ohio. They also attacked potatoes in Antelope, Nebras- 
ka, and Barton, Kansas. The white-grub {La>ehnostema fusea) injured 
com in New London, Connecticut, and Grayson, Virginia. In the last- 
named county as many as 110 worms were counted in a single hill ; they 
also injured grass-crops ; they were more numerous than ever before. 
They also infested corn-crops in Huntington, Indiana, and in Montgom- 
ery, Missonri. Wheat was injured by the midge, {DiploHs tritici) in 
Tazewell, Virginia, and Bracken and Anderson, Kentucky. This pest 
was confounded with the weavil in Orleans, Vermont. The Hessian 
fly was mentioned in two or three localities. Our correspondent in 
Poweshiek, Iowa, says that Paris-green, applied in the same way as to 
destroy Colorado beetles, will destroy the eight-spotted forester, {Alypia 
octamaeulataj) so destructive to the grapevines of the West. This rem- 
edy, however, is somewhat dangerous ; it may poison the fruit. 

OBTHOPTEBA. 

ThiB is one of the principal orders or great divisions into which insects 
have been separated by entomological authors, containing the earwigs, 
grasshoppers, true locusts, katydids, crickets, &c. The name orthoptera 
is derive! from two Greek words, dp06^ and ircsp6v^ signifying straight 
wing, as the generality of insects of this order are distinguished by hav- 
ing their under wings folded in straight plaits, and not doubled up under 
the wing-cases, as in the coleoptera or beetles. When the insect is at 
rest the under wings are folded longitudinally, or lengthwise, in long 
narrow plaits, diverging from a common center at the root of the wing 
near the body, like a £an; these plaits gradually grow wide as they 
approach the circumference. When closed, the under wings are con- 
cealed nnder the upper wings, but when in flight they are expanded to 
the utmost, also in the manner of a &n. The iusects of this order are 
famished with starong and powerful jaws for biting their food, which 
consists prinoipaUy of vegetable substances, leaves, blossoms, and some- 
times fraits, and as their digestive organs are also well developed, and 
9 a 
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as tbey feed voracioasly in larva, papa, and perfect stages, the injuries 
they are able to inflict upon the farmers are sometimes almost incredible. 
Take, for example, the western grasshoppers, which migrate in grand 
armies, and sometimes in a single day ^ey will destroy tiie produce 
of hundreds of acres. As soon as the eggs are hatched the young in- 
sects of this order begin to eat, and are in form almost exactly like the 
perfect insects, with the exception of having no wings. They shed their 
skins several times before arriving at maturity ; as pupse they acquire 
rudimentary wings, or wing-sheati^s, and it is only as the i)erfect insect 
that they acquire perfect wings and are able to fly. There are, how- 
ever, several species of the orthoptera which never acquire any wings 
whatever, but daring their whole existence are obliged to leap, walk, or 
crawl, either wholly wingless, or with rudimentary wings only, which are 
of no use for purposes of flight. 

In this article the order Orthoptera is divided into two sub-orders, 
namely: I, the false orthoptera, which contains the single fomily of the 
earmgaJiForficulidw;) and II, the true orthoptera, which is divided into 
three tribes, namely: 1, the runners, or such orthoptera as iK>B8es8 legs 
particularly adapted for running, {Cursoriaj) cockroaches ; 2, the walkers, ^ 
( Gressoriaj) comprising the spect^er or stick insects and the rearhoraes or 
Mantidce; and 3, such orthoptera ashavetheirhind legs peculiarly adapted 
for jumpingor springing, (Saltataria,) such as grasshoppers, katydids, and 
crickets. The Thrips, ( Thripido)^) the bristle, and spring- tails, {FodurUUitj) 
and the biting bird-licementioned afterward, do not properly belong to the 
orthoptera, but have been merely provisionally placed with them as hav- 
ing their mouth-parts formed for biting and not for sucking, and their 
transformations being also very similar to the true orthoptera. This 
classification being, however, somewhat of an innovation upon the pres- 
ent system of classification, if found to be unsatisfactory, can easily be 
remedied by removing the last three groups or families, ThripidiB^ Podu- 
ridce, and Mallaphaga, into the other orders, in which they have previ- 
ously been placed by other entomologists. 

\ The first sub-order, as before stated, contains the earwigs, 
-\i]miS_^ (Forficvla^ &c,) (Fig. 2,) insects generally of small size, with 
tjir^Byij^ long, flattened, and narrow bodies, short legs, and short wing- 
Ci^A covers, which, when the insect is at rest, conceal a pair of 
Fie 2 ^^^^^ ^^^y thin, and transparent fan-like wings, the apical 
^' ' two-thirds portion of which is folded into a vei^y small space, 
and then transversely folded at the part where the radiating nerves are 
thickened, and a second transverse fold occurs at the extremity of a 
leathery patch on the wing. Their colors are generally obscure, being 
brown or blackish. The most distinguishing feature by which these in- 
sect's can be most readily recognized is a pair of homy forceps or pinoer- 
like appendages with which the end of the abdomen is armed. In habits, 
earwigs are nocturnal, hiding in crevices, under dead leaves, stones, 
or clods of earth during the day, and issuing from their retreats in 
the evening and during the night, to feed upon either vegetable or 
animal substances. The females of some species of earwigs in Boxope 
are said to possess a great deal more maternal instinct than is usual 
with other insects, inasmuch as, after her cluster of little oval egga ha^ 
been deposited under a leaf or stone, the female collects them together 
and nestles upon them as a hen does on her eggs, and probably also 
feeds and protects her young. To counterbalance this good trait of tiie 
mother insect, it is also stated that the young will devour the bodies of 
their dead brethern, and even feed upon the mother herself, if she hap- 
pens to be killed on or near the nest. Ourtis sa^'S that earwigs may 
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not only injare the crops by eating the yoang plants as they shoot from 
the gronnd, bat also probably injare iiprain by feeding on the pollen. 
They are very injnrioas in Europe to the corolla of flowers and to frait, 
such as grapes, peaches, &a, especially if they are ripe and hare b^n 
somewhat braised, when they eat large holes, totally raining them for 
the table, and yet these insects are somewhat beneficial by destroying 
and eating the wheat-midge, thrips, and plant-lice, but ^ it'is somewhat 
doabtful as to whether the benefit we derive from their carnivorons pro- 
pensities are not more than fally oonnterbalanc^d by the injaries they 
do to crops. As these insects are nocturnal, and hide in hollows and 
crevices during the day, advantage has been taken of their habits to 
devise means for their destruction. In Europe, crabs' or lobsters' claws, 
or other hollow substances, such as tabes of stiff paper, pieces of reeds, 
or any other hollow-stemmed plants, are hung up, or laid in such places 
as they frequent*, and as soon as daj4ight appears the insects crawl 
into them to hide for their day's sleep, when they can readily be shaken 
or blown out into hot water, and thus destroyed. Poisoning them with 
arsenic, Paris green, or some other deadly poison, mixed with mashed po- 
tatoes or spread on decaying fruit, will kill many, but should never be used,, 
as it is a very dangerous remedy, and may prove &tal to fowl or even 
mankind, if the poisoned insects fall into vessels containing food or 
liquids. In some bottles of sweetened water hung up for the destructiou 
of wasps several earwigs were found, and perhaps such bottles might 
be used with advantage when the insects are very destructive. Al- 
though these insects are said to be very numerous in England, and do 
great injury to the wall-fruits, &c., we are happy to say that in the 
United States they are comparatively rare, the dry, or rather hot, 
atmospheres of our summers not agreeing with their habits or constitu- 
tions. The com mon name of earwig is derived from the superstition that 
these insects crawl into the human ear and cause deafness, and some- 
times even delirium ; but this idea has been exploded. If by chance 
a stray earwig crawls into the ear of a person lying on the grass, ia- 
jections of oil and warm water will soon destroy the intruder. 

Suborder II consist of the genuine orthoptera, which, as before stated,, 
are divided into three tribes, from their general mode of locomotion, 
namely, the runners, (Oun&riaj) the walkers, (Oressaria^) and the jump- 
ers, {Saltataria.) Tribe 1 of the Our9oria or runners contains all the 
cockroaches, (BlatHdaSj) the insects of which have legs formed for run- 
ning, and, armed with spines, their bodies are generally broad ovate 
and depressed ; the antennss are long and thread-like, the fore wings are 
leathery or parchment-like, and the hind wings are folded under the 
upper wings in longitudinal folds, excepting the anterior third, which 
is flat. Some species, however, have merely rudimentary wings, and 
are incapable of flying at all. The eggs of cockroaches are not laid 
separately, as with the migority of insects, but are collected together 
and deposited at once in a large homy capsule or egg-case, variable in 
shape in the different species, but generally in the form of a small bean. 
Each egg-capsule is divided into two spaces^ each of which is formed 
of a row of separate cases, each case inclosing a single egg, and the 
female cockroaches may be seen running about each with this bean- 
like capsule protruding from the end of its abdomen. The egg-cases 
themselves are frequently' found dropped in the comers of drawers 
or crevices of chests, floors, or boxes ; these should always be thrown 
immediately into the Are or crashed under foot, as, if left undisturbed,, 
they will hatch out in a few days, and the young cockroaches will dis- 
perse over the whole wardrobe. As larva, pupa, and imago these insects 
are equally destractive. 
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Fig. 3. 



Boacbes, as these insects^ are sometimes called, are generally noc- 
tnrual in habits, and hide in comers and crevices daring the day, bat 
at night they emerge from their retreats to feed. They devour botii 
animal and vegetable sabstances, and not only eat books, clothing, 
paper, leather, &c., bat they also render the substances over which they 
run filthy and disgasting by discharging from the month a dark-colored, 
nauseous-smelling liquid. There are some few parasitic insects which 
destroy them both in the egg and insect state, bnt they are too few to 
be of any practical benefit in lessening their numbers. One of oar 
most plentiful and destructive species is the '^ croton-bug,^ or Gkarman 
cockroach, (Ectobia germanica,) This is a medium-sized 
or rather small cockroach, generally of a light yellow or 
deep-fawn color ; both sexes are provided with wings, and 
""are sometimes, in summer, found under the bark of trees 
in Maryland. These insects are especially destructive 
and abundant in houses heated by means of ho^water 
pipes, as they seem to thrive best and multiply most 
where there is a combination of heat and moisture. 
They are almost omnivorous, and actually once made a 
raid on a box of water-colors, where they devoured the 
cakes of paint, vermilion, cobalt, and umber alike ; and 
the only vestiges left were the excrements in the form of small pel- 
lets of various colors in the bottom of the box. Some years ago, in 
a library, we tried to poison these insects with red lead, Paris green, &Ci, 
mixed with glycerine and other substances. The Paris green certainly 
did kill them, but the edges of the books were so much stained with the 
gveen excrement as to be almost ruined. Colored arsenical poisom 
should therefore be carefully avoided, if it is desired to keep the books 
and papers clean and neat. 

Another very troublesome species is the 
oriental cockroach, (Stylapyga orientaUi.) 
This is a very large and common species, 
and is generaJly found most abundant in or 
near seaport towns. This insect is geoer- 
I ally supposed to have beeui imported from 
I India. It varies in color from chestnat to 
almost black, according to age and expos- 
ure. The wings of the males are mndi 
shorter than the body, while the wings of 
the females are wanting, or are very rodi- 
mentar^'. They are very fond of heat, and 
hide in cracks near furnaces and fire-places. 
Their general habits and the manner in which the eggs are deposited are . 
much the same as with the croton-bugs. The injury these insects do when 
numerous is very great, as they are almost omnivorous. There are 
several other genera and species of cockroaches in this country, but they 
all have very similar habits to the above, and are neither so plentiful nor 
do so mach injury ; some of them live in old rotten wood, under bark of 
trees, and live altogether out of doors, and therefore the injury tiiey 
do to farmers or housewives is very trilling or of no consequence what- 
soever. In order to destroy cockroaches, several traps have been ij" 
vented, one of which consists of a wooden or tin box, having its ends 
sloping to the ground and roughened so as to afford a good foot-hold to 
the insects when ascending. The inside of the box is x>reviously bait^ 
with bread and molasses, or some other sweet or highly-scented food- 
In the center of the top of this box is a small circular hole slopioS 
inwards in the form of a funnel, which is made of tin, glass, or somo 
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aooth and slippery material. The oockroaehes, attracted by the 
ui the food, ascend (he inclined plane to the top of the box, and 
Y fall throagh the hole in the center into the body of the box ; 
ice in are unable to get oat again. A shallow tin fannel inserted 

top of any common box will answer the same purpose, provided 
be made to open either at the top or sides, qo that the bait can 
reduced, and afterward to remove the dead insects after they have 
jcaldedy.and, instead of the inclined plane, pieces of rough lath 
^ laid against the sides of the box, up which the cockroaches can 
y ascend; attracted by the feast below, they &11 in and are 

d in the adhesive mixture, whicb clings to their wings and legs, 
arris and others recommend poisoning the insects with red lead 
Lolasses, but this remedy did not succ^d with us. Mashed pota- 
r scraped carrots mixed with arsenic was very effectual in kUling 
Paris-green is mentioned in the American Agriculturist of 1862 
acting insects when dusted in their runs ; but when tried by us in 
brary, as before mentioned, seemed to have a laxative effect, 
ig from the soiled and spotted appearance of the books a few days 
dsing. Insect-powder made from the Pyrethrum strewed in their 
8 for a time was of utility ; but we found that this powder must be 
itly fresh to have any effect, as it loses its power if exposed to the 
r any length of time. Feverfew, and even chamomile flowers, if 
rized when dried, and perfectly fresh, have a somewhat similar 
, and appear to be very distasteful to them if dusted in their haunts ; 
)wdered borax, once so highly recommended, did not appear to 
;them in the least. Arsenic, mixed with masUed potatoes, certainly 
he best poisonous remedy we tried, and the earthenware glazed 

partially filled with molasses and water, was the cheapest trap, 
enner, of Maryland, in a communication to the Department, states 
ihe root of the poke-weed, (Phytolacca deoatidra^) in either a fresh 
dd state is poisonous to cockroaches, and that he and his neigjbtbors 
used it with good effect 

second tribe of true Orthaptera consists of such insects as have 
egs peculiarly adapted for walking, {Oressaria.) It consists of two 
38, viz, the rearhorses or Mant^cB^ and the specters or walking- 
^ (Phasmidie.) The rearhorses, camel-crickets, or praying mautids, 
ty are variously known, are all of them beneficial to the agri- 
ist, as they destroy ^1 other insects they can catch and overpower. 
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are very well represented in this country by Mantis Carolina^ which? 

y common in the autumn in the neighborhood of Washiugtoui- 

insects, when fully grown, are of a large size, of a greenish or 

brown color. Their heads are horizontal, their eyes large and 
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globular, antennce tbread-like, and tbe body long, linear, and oval, with 
the abdomen much wider than the thorax or front part of the body, and 
of a depressed fdrm. The upper wings of the male are long, and have 
numerous veins. The under wings are thin and net*veined with long 
parallel veins. The wing-covers of the females are considerably shorter 
than those of the male, and do not reach the end of the abdomen. When 
disturbed, this singular insect elevates or rears the fore part of its body 
almost perpendicularly, fixes its large staring eyes full upon the dis- 
turber, and turns its head sideways in a peculiarly human, yet ludicrous 
manner, so as to follow every movement of its tormentor with at least 
one eye. If a small object, snch as a blade of grass, be then presented, 
it will either strike out vigorously with its saber-like fore feet, or else 
retreat to what it con^ders a safe distance. 

These insects are especially remarkable in the formation of their fore 
feet, which are much longer than the others, and are formed particularly 
for catching and holding their prey, which consists of other insects. The 
thighs are robust, and armed with a double row of spines, the shanks 
are short, spiny, and curved so as to fit into the under side of the thighs, 
when closed, like a clasp-knife. When in pursuit of its prey the insect 
moves almost imperceptibly along, and steals toward its victim like a 
cat approaching a mouse, and, when sufficiently near, the fore leg is 
extended at its full length, the insect immediately caught and impaled 
by the spines between the thigh and shank, carrie^l to the month, and 
deliberately eaten piecemeal while yet alive and struggling to escape. If 
gently treated and daily accustomed to the sight of its fe^er, this insect 
may readily be tamed so as to take flies from the hand, and from tiie 
oddity of its actions and apparent intelligence makes a most interestiDg 
pet. The eggs are clustered together in an irregular brownish mass or 
case, about an inch long, and fastened to the branches or tmnks of 
trees, on palings, or walls, and even on the under side of window-sills, in 
Washington, where the insects are very common. Wherever such cases 
are found, they should be protected and not destroyed, as is generally 
the case, (being mistaken for the eggs of leaf-destroying caterpillars,) as 
the insects proNdnced from them do no injury whatsoever to vegetation, 
but, on the contrary, are very beneficial as destroying injurious insects, 
from their earliest infancy, as when young they feed upon plant-liee 
and other minute insects. These young rearhorses are so camivoroas 
that almost as soon as they are hatched and their skins a little hardened 
by exposure to the atmosphere they will devour their younger and softer- 
bodied brethren, and we have seen frequently a young mantis of a day 
old mercilessly devour his young sister or brother just emerged fro 
the egg-case. When older, these insects disperse and feed at first c 
very small insects, such as plant-lice and similar small game, until th( 
acquire size and strength sufficient to master small caterpillars an^^ 
flies. When fully grown, the females, being much larger, stronger, an^B 

more rapacious than their mates, the males, will frequently seize an 

kill them, and afterward make a good meal from their quivering bodie ^ 

Family 2 contains the specter or walking-stick insects, Fhasmu m 
These insects in this country do very little, if any, injury, to the fernz 
ers, as they generally live on the shoots and foliage of wild shrubs - 
trees in the woods. The most common species is the common walki 
stick insect, {Diapheromera fenioratay) so named from the close re -i 
blance the insect bears to a dead twig or stick. The egg-sack is 
to be flattened, elliptic, with a lid in front, which can be pushed o » 
by the imago when about to hatch. These eggs are deposited in ant i 
The young insects resemble the old ones in form and habits, diffoi 
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only io size. The species never acqnire wings, and merely walk or 
crawl from limb to limb ; they are of very slaggish habits, and the 
males are considerably smaller than the females. When stretched oat 




Fig. 6. 



motionless on a twig, with fore feet and antennsD extended, they can 
scarcely be distingaished from the twigs themselves, and city visitors, 
who see them for the first time, can scarcely be persuaded that they are 
not real twigs, gifted in some mysterioas manner with life and motion. 

These insects are said to be able to reprodnce some of their limbs, 
when accidentally broken off. They feed npon the bads, shoots, and fo- 
liage of varions trees and shrabs, bat are not snffloieutly numeroos to 
eaase mach injury. 

Tribe 3, the leapers, {Saltatorkij) indades snch orthopters as have 
their hind legs formed for leaping, as the grasshoppers and crickets ; it 
also includes one subfamily, which is an exception to this rule, as their 
hind legs are not particularly formed for leaping, namely, the male 
crickets, concerning the structure and habits of which we will speak 
hereafter. The tribe Saltatoria^ or leapers, is again subdivided into 
three families. The first of these is the AcrydidcB^ which iucludos the 
grasshoppers, true locusts, and the small so-called grouse-locusts, so 
common in some eastern meadows. It must here be observed, however, 
that the insects generally, yet erroneously, called in the United Statos 
locosts, and which are so plentiful on our shade-trees in autumn, making 
a pecoliar shrilling noise, are properly not locusts at all, or in any way 
allied to the scripture locust, and are not gregarious or migratory in 
their habits. 

Almost all the family of the AcrydidiB feed more or less on grass 
and herbage in general. Among them we find the true locust of the 
Bible, our common red-legged field-grasshopper, the migratory grass- 
hopper of the West, and the small grouse-locusts or grasshoppers. 

In regard to the locusts of the Bible, it appears to be now generally 
conceded that there are at least three or four species which are migra- 
tory in the Old World, and have been confounded together by various 
writers, as they all are migratory in their habits and at times exceedingly 
destructive. One of these is the Acrydium peregrinumj which is men- 
tioned by Olivier as occurring in immense swarms in Syria, but is not 
thought to be the genuine Bible locust. It is found in Egypt, Arabia, 
Persia, Senegal, &c The second species is Acrydium tartarieum. This 
species is also migratory, and occurs throughout Soath and Southeastern 
Europe. It has also been taken in Algeria, France, Germany, Hungary, 
Italy, Spain, Tyrol, &c. The third species is Pachytylus migratorius^ 
(Fig. 7,) and is now generally supposed to be the true locust mentioned 
in the Bible. These insects are produced in immense numbers, and 
keep together in an imperfect state of society, and when fully grown 
take flight in immense swarms into adjoining districts, where they de- 
stroy every green thing they can find^ firequeutly causing famine and 
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Btarvation by devonring the crops, and in some cases disease and even 
death, by dying and putrefying in immense masses. Kirby and Spense 
mention many instances of their ravages, and. the large swarms in which 
they migrate from place to place. In several countries these locusts are 
used as an article of food, and there is very little doubt but that tiiese 
insects constituted the food of John the Baptist. 




Fig. 7. 



Professor Thomas thinks also that Pachyiylus {(Edipo^a) migratcfia 
is the locust of the Bible as mentioned in the book of Joel, from the fact 
that the genus (Edipoda, when stridulating or making its shrilling noise, 
produces a sharp, crackling sound like the burning of stubble. 

In the United States we have two species of real migratory grasshop- 
pers or locusts, which collect together in immense numbers and migrate 
in search of food or places in which to deposit their eggs. The most 
plentiful and destructive species east of the Eocky Mountains is what 
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Fig. 8. 



is generally known as the Bocky Mountain or ^^hatefhl'' grasshopper^ 
{Caloptenua spretus,) (Fig. 8.) This insect resembles our most oommoiB- 
eastern species, the red-legged grasshopper, (O. femw-rubrum^ Fig. <>,> 
so very abundant in fields and meadows, and which it ezaotly : 
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bles in form, size, color, and markings, and differs merely in having* its 
wings and wing-covers a fourth to a fifth longer^ which enables it to fly 
to much greater distance than our common eastern species. The western 
migratory grasshopper deposits its eggs generally on gravelly terraces 
or uplands and in the narrow cafions of the moderately elevated mount- 
ains, and appears to die out after a season, if bred in the lowland coun- 
tries. They are exceedingly numerous and destructive in the Western 
States, frequently devouring whole crops in the course of a few hours, 
and when all vegetation in one place is consumed, they migrate to an- 
other region where food is more abundant. When young they are una- 
ble to fly, and devour whatever crops are in their immediate neigh- 
borhood. Professor Brewer, in the American Naturalist, vol. v, p. 
220, states that '^ the grasshoppers (0. spretus) are exceedingly abun- 
dant in Colorado and range high up in the mountains, at an altitude 
of 13,000 feet," and that ^^ if they chance to alight or fall on the snow 
they soon become chilled and perish there in numbers that chal- 
lenge belief until seen, and it is no exaggeration to say that tons of them 
may be seen, and that when the large snow-banks melt in summer the 
number of dead grasshoppers left on the rocks is so large that the stench 
caused by their decay pollutes the air to a great distance." These in- 
sects are found in the Western States, Golon^o, Nebraska, Kansas, &c, 
and Professor Thomas says be has traced this species from Texas north- 
ward to the north shore of Lake Winnipeg, and from the Mississippi 
Biver westward to the Sierra Nevada range. Our common red-legged 
grasshopper {Oaloptenus femur-rubrum) of the Eastern States is ^so 
sometimes very numerous and troublesome in gardens and meadows, 
but when they are disturbed they fly but a short distance and alight, 
but may be driven out of one field into another^ like a flock of turkeys, 
it followed ap by a line of men or boys. 

The most destructive species of grasshopper in California is said to 
be what is commonly known as the <' terrible grasshopper," {(Edipoda 
tUrox.) This appears to be the insect which has ravagCMi the cultivated 
districts of Oregon and California and the neighboring States and 
Territories. It probably ranges over the whole extent of country west 
of the Bocky Mountains, and included within the limits of the United 
States. Professor Thomas remarks, in his work on the Aorydidas^ '^ I 
am half way inclined to the opinion that future investigations will show 
that Caloptenua sprehis (the Bocky Mountain or hateful grasshopper) is 
really the destructive species in California, and not (Edipoda airox^ as 
it would seem impossible for the latter to sustain itself, during a length- 
ened flight with its short wings." As all the grasshoppers or locusts 
have somewhat similar habits, the same remedies will do for all, when 
in fields or gardens in moderate numbers ; but when they come by mil- 
lions, like the migratory species, it is almost 
imp<M3sible to devise any means to destroy 
them or prevent their ravages* 

Mr. James W. Taylor, United States consul, 
has written a long and interesting article on 
the western migratory locusts or grasshoppers 
in a newspaper called the Manitobian, published . 
in Winnipeg, province of Manitoba, August 22, 
L874. In this paper he enumerates the remedies 

BTgested, and gives many new &ots and data, 
it i states that these insects were especially 
QiAinerous in Minnesota in the years 1856, 1857, 
L8d5, 1873, and 1874, and in each case they caused a loss of one-tenth of 
the crop of that State. In the Bed Biver settlements these migratory 
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locilsts appeared in 1818, 1819, 1867. 1804, 1867, 1869, 1872, and 1874. 
A species of grasshopper was very destractive in Oalifomia in 1838, 
1838, 1846, and 1855. In 1856 they appeared in Texas, Kansas, and 
Minnesota, and in 1866 Kansas and the western districts of Missouri 
and Iowa saffered greatly from a destractive species of grasshopper 
locnst. 

For the destruction of these insects, plowing deeply where the eggs 
are deposited is said to be nsefiil, and harrowing over the fields will 
tear up and expose the eggs to the drying influence of the sun and air, 
thus destroying the embryo insects and preventing the eggs fh)m 
hatching in the spring. The practice of burning the prairie and herb- 
age in the autumn is condemned, while burning in the spring, in circles, 
when the young grasshoppers first appear, is highly recommended, as 
the insects, not being able to fly, will be driven to the center by the 
heat and smoke, and perish by millions. Boiling the fields in spring, 
early in the morning, when the young wingless insects are thoroughly 
chilled by the cold nights, is said to be of utility ; and when the winged 
insects alight on a field of grain, a rope drawn over the heads of the 
grain is said to have been u^ with advantage in saving a part of the 
crop, as the insects are thereby knocked to the ground. Mr. Taylor 
likewise states that the pea seems unpalatable to the grasshoppers, and 
suggests that fields of wheat shall be surrounded by a margin of the 
field-pea, say 100 feet in width, and that open prairies be protected 
from fires in the autumn, and oumed systematically in circles in the 
spring, as before stated, as soon as all the young are hatched out. When 
the insects themselves are migrating or on the wing in search of food, 
burning anything that will create a dense smoke is recommended, tilie 
fires to be kindled to the windward side of the field to be protected. 

Among the enemies or parasites that aid in lessening the numbers of 
these migratory locusts is a species of Pimpla which is said to destroy 
the eggs in the egg-sacks, and the western farmers have reported that 
a small red insect (probably Astoma looustarumy a species of red mite) is 
very useful in destroying them, these mites being found clustered on 
the body of the grasshopper or under the wing. When the grasshop- 
pers are newly kiUed or alive they are greedily eaten by hogs, poultry, 
turkeys, &c 

It has been suggested that these insects have increased in numbers 
very much since the disappearance of the buffaloes on our western 
plains, as the eggs and young are most numerous in the paths worn by 
that animal, and would necessarily be destroyed by the vast herds 
trampling upon them in their migrations. As the migratory western 
grasshoppers occur in such vast numbers in certain localities, and can 
be taken in such immense multitudes, it is possible that some enter- 
prising individual may find out a means of making them useful to man- 
kind and of utilizing them either as a substitute for guano or manure, 
or of drying them as food for fowls, hogs, &c In Europe, during the 
cockchafer season, a kind of oil was expressed from the bodies of the 
captured insects, and possibly some use may yet be made of the vast 
swarms of locusts or grasshoppers that now devastate our western 
plains and destroy the hopes of the western husbandmen. The sug- 
gestion has merely been mentioned to induce some of our chemists to 
make experiments in utilizing the insects, and should they succeed in 
making a profitable article of what has been hitherto a great injury to 
the farmers, they will deserve the gratitude of the whole country. 

A planter in Texas writes that ^<as soon as the grasshoppers have laid 
their eggs, let the planters plow their fields and turn the soil over. 
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and thns destroy the spring crop of grasshoppers. This experiment has 
been made on small spots of gionnd where myriads of eggs were de- 
posited, and not a grasshopper oame from under the layers of earth that 
covered the eggs." This may, perhaps, prevent the spring or young crop 
of grasshoppers from injuring the crops in the neighborhood of their 
birUiplaces, but as the western or migratoiy Bocky Monntain species 
deposits its eggs principally in sandy, rocky, and desolate places, this 
would not do much to prevent the main migratory swarms that do so 
much injury later in the season. 

If the eggs of grasshoppers are deposited in grassy prairies, it will do 
very little.good to bum off the dry grass in the autumn, to destroy 
them, as the eg^s are deposited too deep in the ground to be injured by 
a fire passing swiftly over them, but if the burning be delayed till 
spring, when the young insects are hatched out and as yet unable to fly, 
and there is sufficient of old dry grass to bum, myriads might be de- 
stroyed by buming the old stubble, from the outside of a large circle to 
the center, so as to drive all the wingless insects to the middle, where 
the fires meeting would infallibly destroy all the locusts within the cir- 
cle. In Europe the eggs of certain grasshoppers, which are deposited 
in the ground in little masses covered with a sort of gum, are dug up 
by the i)easants, and rewards are given at various rates for the eggs by 
the authorities in power. Grasshoppers, when in fields, may be taken in 
great numbers by means of a stout cloth carried by four persons, two of 
whom draw it rapidly along so that the edge may sweep on the surface 
of the earth, while the other two hold up the cloth at an angle of 45 
degrees. Horse-power might, perhaps, be used to advantage if a proper 
and suitable machine or frame were made on this principle, with or with- 
out small wheels, and having the frame made so as to extend the doth 
in order to sweep up the fl^ng insects. Harris, indeed, recommends 
two sheets attached together and fastened to a pole« which is used as 
the front part of a drag. The pole extends some distance beyond the 
width of the sheet, so as to admit persons on both sides to draw it for- 
ward ; at the sides of the drag, braces extend from the pole to raise the 
back part considerably from tbe ground, so that the grasshoppers can- 
not escape. After ranning the drag about a dozen rods with rapidity, 
the braces are taken out and the sheets doubled over; the grasshoppero 
are then swept from each end toward the end of the sheet where an 
opening is left to the mouth of a bag, whith holds about half a bushel. 
When deposited and tied up, the drag is opened and ready to proceed 
ag^n. When one bag is filled it can be emptied into a larger one, and 
the insects may be killed by dipping the larger bags into boiling water, 
and, when boiled, they make good food for hogs. This drag can only 
be used in the evening when the insects are perched on top of the 
grain. When on sidt-marshes, the same author recommends mow- 
ing about the first of July, so that the young grasshoppers, being wing- 
lees at that time, cannot migrate, and will perish for want of food, and 
at the same time a considerable crop of hay will be saved. A very use- 
ful small hand-sweep, or scoop-net, or bag for catching grasshoppero or 
other insects, was mentioned in the report of the Department for 1867, 
page 64 ; such a bag may be made by procuring a hoop of the size re- 
quired, of either w(K)d or iron, with a wooden handle of any length de- 
sired, then causing two stoat linen or cotton conical bags to be made to 
fit on the hoop, the inner one being somewhat shallow and having a 
hole in the center of the conical end, with a tin or iron circlet or frin- 
nel. The outer bag is the same size at the oiroumferonce, but is much 
longer and deeper, with likewise a hole at the end, which may be tied 
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with string. ^ Witli such a sweep-uet the hoop is swept from side to sidet 
bat always turned so that the insects are swept into the open mouth of 
the shallow bag, from whence they are shaken through the funnel into 
the cavity or space between the outer and inner bag, and not being able 
to escape out of the same hole through which they were shaken into the 
outer bag, are confined until emptied into other bags or into receptacles 
of boiling water. The tin funnel-shaped hole in the center of the first 
shallow bag can be stopped up with a cork if desired, and the hole in 
the outer bag can be tied with a string. The advan- 
tage of such a scoop, or sweep-net, is, that the insect 
once in the second bag cannot escape, whereas in an 
open sco6p-bag, such as is generally used by entomol- 
ogists, many of the insects escape before they can be 
transferred into proper receptacles. A larger scoop- 
net, made on the same principle, might be nsed in 
meadows tor grasshoppers. In many places deep ditches 
are dug into which the wingless larvte and pupse are 
driven, before they are able to fly, and when thus col- 
lected together, light brush or straw is thrown over them and then set 
on fire. In case itches are made, it is advisable to dig them wider at 
the bottom than at the top, so that the sides shelve inward toward the 
bottom, somewhat like an inverted cone, so that the insects will not be 
able so readily to crawl out, as if the sides were sloping outward at the 
top or like an inclined plane. 

When grasshoppers appear in such multitudes as they frequently do in 
the West, it is an almost hopeless task to try to exterminate them, for if 
driven away or destroyed one day, fresh hordes will probably appear on the 
next, to consume what little the first swarm have spared, and as the 
migratory species lays its eggs and breeds in barren places or in uninhab- 
ited cafions, it appears to be almost impossible to destroy them. Un- 
fortunately, also, grasshoppers appear to be infested with very few par- 
asitic insects, or at least with such as would materially lessen their num- 
bers. Turkeys, ducks, fowls, &c., are very useful by destroying them, 
and a large flock of turkeys will soon clear a field of these pests. In- 
sectivorous birds also devour great numbers. In an old note-book we 
find that in the month of March, in Maryland, we once shot a blue-bird 
with two very large grasshoppers in its stomach, although at the saipe 
time not a single grasshopper could be found in the same field by a most 
diligent search. In autumn also we have shot several of the smaller 
species of hawks with their stomachs literally filled with nothing else 
but a mass of half-digested grasshoppers which they had caught in the 
field. Boiling grass-land in spring, early on cold wet mornings, when 
the insects are thoroughly chilled and before the young grasshoppers 
are able to fly, will aid materially in diminishing their numbers, but if 
done after the sun is up and the temperature becomes warmer, rolling 
will be of very little use, as most of the insects will then contrive to ee- 
cape being crushed by the roller. 

Family 3, Lotmstidaej contains the katydids, the slender meadow-grass* 
hoppers which live on the ground or in caves. The katydids (Fig. 12) 
live on trees and shrubs, where they eat the foliage ; the males making 
a curious shrilling noise in the evening and during the night which re- 
sembles the words ^^ Katy did." The eggs of some of these inseots 
are deposited in a double row on twigs and leaves, and appear like 
small flattened gray hemp-seeds, lying one partly over the other. Some 
species, however, are said to deposit them singly in leaves, &o. These 
insects are not often found in such numbers as to do much injury to veg- 
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etation^ and as they confine themselves principally to forest-trees, are of 
very little consequence to thefarmer. Many of theseinsects bear such a 
BtrikiniB^ resemblance to trees, both in form, nenration of wings, and 
cololr, thskt it is exceedingly difBcult to distingnish them when amid the 




Fig. 12. 

foliage ; many of the females are distinguished by having long straight 
or curved sword-like ovipositors at the end of the abdomen. The slen- 
der meadow-grasshoppers {Orchilemum vuU 
gate. Fig. 13, &c.) are of a more slender form 
than the true locusts or common grasshop- 
pers, and are distinguished also from them 
by their long slender thread-like antennae, and 
their long and attenuated hind legs: they 
live in grass and herbage, and should they 
prove troublesome, the same remedies will 
apply for them as have been recommended 
for common grasshoppers and locusts ] many 
of them are of a greenish or brownish color, and the females have long 
ensiform ovipositors, which they use to deposit their eggs in ^the earth. 




Fig. 13. 




Fig. 14. 

The large wingless crickets, or grasshoppers, {Anahrus simplex^ &c.) 
generally live on the ground, or on low growing plants; some are found 
in caves or under stones, while others are found on wild grasses and 
herbage. Some species are found in immense numbers on the western 
plains, where they feed upon weeds or any green plant that may 
occur in their vicinity. In the Eastern States many species inha •■ 
woods or dark, damp places, and, if disturbed, hide under ston 
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mbbisb ; they are, however, at present not known to destroy the crops 
to any considerable extent ; and if they do, the same remedies may be 
applied as above. These larg^er wingless crickets or grasshoppers are 
generally of dull, obscare colors, as gray or brown, the color of the 
ground or stones they frequent, and seldom if ever exhibit the bright 
green colors of their winged relatives the katydids which live amid the 
foliage of trees and shrubs ; many of the females also possess long ensi- 
form ovipositors which they use to deposit their eggs deep in the earth. 
Family 4, the OrillidWj contains two subfamilies, namely, the tree- 
crickets and flower-crickets, and the mole-crickets. The true crickets 
have the antennse long, slender, and thread-like; their color is mostly 
brown or black, their heads are large, the wings of moderate length, 
and the hind legs are formed for leaping. The females are furnished 
with a long ovipositor, for depositing their eggs in the earth. In the 
evening the males make a thrilling or creaking noise by rubbing their 
wing-cases together. The common house-cricket 
fGrylluH^ fAchetaJ •domesticaj of Europe is also 
found in some parts of the United States, in Bal- 
timore, according to Mr. Uhler, and in Illinois, 
acoprdiug to Professor Thomas. These insects 
j feed on both vegetable and animal substances, 
and are sometimes injurious to woolen clothes, 
especially if moist. They are generally noctornal 
in habits, and retire into their burrows daring 
the day-time: being very partial to wat^ milk, 
and other fluids, they are frequently foond 
drowned in vessels containing liquids. In this 
Fig. 15. country we have a number of very closely allied 

species of crickets which live in the open air; almost all of them are of 
a dark, blackish or brownish-black color. They reside in the gronnd. 
and are found under stones and clods, and feed on both vegetable and 
animal substances. The field-crickets of Europe form burrows in the 
ground in which they live, and »re said to be very voraoions, and even 
cannibal in their propensities, killing and devouring their own species 
whenever they can overcome them. The crickets in this country injure 
grass, melons, squashes, potatoes, and other roots and fruits. The eggs 
of field-crickets are deposited in the autumn in the earth, and hatch 
the following season, some of the old insects surviving thronghont the 
winter under stones, dead fallen trunks of trees, &c. 

To destroy house-crickets, phials half filled with beer, milk, or any 
liquid \vill attract and drown them. A deep glazed earthenware jar, 
having a little food such as boiled potato or sliced cucumber in it, 
will serve as a trap for crickets, for when once in, they are unable to 
jump out again. Pills made of arsenic or Paris green and flour, or 
these poisons mixed with grated carrots or mashed potatoes, will poi- 
son them ; but if such deadly poisons are ever used, great care should 
be taken that the dead insects do not fall into any of the domestic 
kitchen utensils, nor should tkey be swept where domestic fowls can find 
and eat them. If field-crickets are very numerous and annoying, many 
of the same remedies recommended for grasshoppers, such as plowing 
up the earth and exposing it to the winter's frost or rains, or rolling the 
ground very early iu the morning will be of utility ; but fowls, turkeys, 
and insectivorous birds are of inestimable value in destroying such in- 
sects as are found around gardens and houses, if they can only be kept 
out of the gardens themselves. Toads should never be killed in gar- 
dens, as they feed entirely on insects, and although they may not bave 
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Fig. 16. 



the <^ precious jewel" in their heads, yet they are themselves exceed- 
ingly pi^ecioQB to the horticaltarist as having a lot of iijjarions insecto 
in tiieir stomachs, as any entomologist can affirm who has once taken 
the trouble to kill and dissect a toad in the morning after a good night's 
hunt in the grass or among the vegetables. The flower-crickets or 
climbing tree-crickets differ entirely from their relations, the fleld-crick- 
ets, in habits and form, as they live on trees and shrubs, or vines. 

(Eeanthus niveusy or, the white climbing tree- 
cricket, is very common in this neighborhood, and 
is remarkable for the difference of appearance be- 
tween the two sexes, the male being of an ivory- 
white color, with flattened wing-covers, while the 
female is longer, the wing-covers much narrower, 
and the body of a greenish yello^w or dusky color. 
Both sexes have long, slender hind legs, for leap- 
ing, and long, slender thread-like antennsd. The 
females iiyure the branches of apple, blackberry, 
cherry, currant, grape, peach, plum, pear, rasp- 
berry, &c., by making punctures in them in which 
to deposit their eggs. These eggs are j)laced in a 
row, contiguous to each other, the eggs being laid 
slantingly across the pith; at first the injury is 
shown only by a slight roughness of the bark, but afterward the twig or 
branch frequently dies above the puncture, or is so much injured as to be 
broken off by the first high wind. These eggs hatch about May, and 
the young insects hide among the foliage. The old insects are accused 
of girdling bunches of grapes, and thus causing the fruit to wither and 
fall ; tind although several entomologists state that they feed upon plant- 
lice and other ii\jurions insects, yet any good thev may effect in so doing 
is more than counterbalanced by the injury they do by causing the 
death of the twigs and young branches of fruit-trees. The males of 
these tree-crickets make a shrilling noise all night during the late sum- 
mer and early autumn. The only remedy we can suggest would be to 
examine the trees and grape-vines in the autumn, and whenever or 
wherever a branch or twig appears to be injured cut it off immediately, 
and bum it, together with all the unhatched eggs it contains. 

Sub-family 2 of the family of crickets {OrylUdce) contains the mole- 
crickets, {OryllotalpincBj) so called from their great resemblance to the 
mole, the fore legs being palmate, short, stout, much flattened, and 
armed with solid tooth-like projections, like the fingers of a hand, and 
remarkably well adapted for digging in the earth. They generally live 
in moist places near water, and form passages or galleries in the soil. 
The European species are said to lay from two hundred to four hundred 
eggs, in a nest or kind of chumber under the earth. These insects make 
a dull, jarring, uninterrupted noise. They feed on vegetable and animal 
substances, and will eat raw meat ; when pressed for food they will even 
kill and devour each other. 
A correspondent of this De- 
partment sent some speci- 
mens of the short-winged 
mole-criokets {OrylloMpa^ 
boreaUs) from Virginia,' 
where he said the insects 
were very numerous, ud had 

destroyed nearly his whole •^' "' 

crop of potatoes, which were planted in moist ground. These insects i 
injure grass and vegetables, and sometimes injure green sod by burrowii 
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into it and catting off the roots. When harrowing in the ground they 
form little ridges of loose, fresh earth wherever they make their ander- 
gronnd passages, which asnally terminate under a clod or stone. They 
are usually nocturnal in habits, and are active only during the night 
or in dark, cloudy weather. There are not many species of them in 
the United States, and all of them bear a strong resemblance to each 
other. In the West Indies, one species, Q. didaotyla^ (the two-fingered 
uiolecricket,) does much damage to young sugar-canes, by destroying 
the shoots and boring into the cane. Mole-crickets are not very common 
in this country, and we hear very little of the injury done by them to 
our crops. Yet, in some parts of Europe they are plentiful, and said 
to do much injury in fields and gardens. They can be destroyed by 
digging pits, in September, two or three feet deep and one foot wide; 
these pits are filled with cow-manure and covered with earth. On the 
first appearance of frost the mole-crickets will resort to these traps, 
where they can readily be caught and killed. Moles and crows eat 
them, and Curtis says that oil and soap-suds will kill them, and that 
greasy manures, lime, and soot will assist in banishing them, should 
they increase so as to become troublesome in this country. They oan 
also readily be poisoned by placing grated carrots or mashed boiled 
potatoes near their burrows, mixed with arsenic, or Paris-green, or a 
small piece of meat sprinkled with the same poisons, although great 
care should be used, when employing deadly poisons, to keep them oat 
of the way of children and domestic animals or birds. Horse-dung is 
said to attract these insects, while pig-manure will drive them away. 
Water, suffused with a few drops of oil, poured into their holes, is also 
said to destroy them. 

The following insects do not properly belong to the Orthoptera^ but 
have been provisionally placed with them as bearing a close affinity in 
many respects. 

The Thripidce were placed by Westwood in a separate order called 
Thysarwpteray or fringed- winged insects, from their wings being ciliated or 
fringed. Packard places them in the Hemiptera. These 
insects possess two setiform, horny mandibles, which, by 
their* juncture at the tip, form a two-valved siphon. 
They are of very small size, with bodies long, linear, and 
depressed; the four narrow wings are friuged with hair, 
Fig. 18. and, when at rest, are laid horizontally along the ba<^. 
By some naturalists they are said to injure wheat, &c. Dr. Pack- 
ard says they are very injurious to grain and flowers, '^ eating holes 
in the leaves or corollas, and sucking the sap from the flowers of 
wheat, in the bottom of which they hide." With a lens we have 
seen the sap oozing out of small punctures made by these insects 
on grape-leaves. Harris says ^Hhey live on leaves and flowers, in 
buds, or in crevices of the bark of plants. Their punctures poison 
plants and often produce deformities in the leaves and blossoms." Oar- 
tis in bis work on farm-insects states that *' the European species, Thripg 
(Limothrips) cerealis, once destroyed one-third of the wheat-crop In 
Piedmont, and that the shriveled grains of wheat are caused by the 
thrips extracting the milky secretion." Westwood says that ^Hhe 
tbrips infests wheat to a mischievous extent, causing the grain to shrink." 
These are only a few extracts from reliable authorities, to show that by 
some it is considered an injurious insect, and yet on the other hand Mr. 
Walsh once said he '^ did not believe the true thrips to be a vegetable- 
feeder, but that on the contrary they are cannibal insects preying upon 
injurious larvse;" and again he says *' these insects have hitherto been 
considered to be vegetable-feeders, but they are generally, if not oniver- 
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sally, insectivorous, and feed upon the eggs of the wheat-midge {DipJo- 
sis tritici) and on gall-making larvse. A small yellow thrips is mentioned 
in Mr. Eiiey's second report as destroying the eggs of the curculio or 
plum-weevil.'' From the above statements it appears that in certain 
cases the true thrips, (not the insect generally known by the name of 
the grapethrips, and which is a leaf-hopper,) is in some degree benefi- 
cial, by destroying other insects ; but it appears to be very questionable 
if advantage from the tew insects destroyed by them is at all commensu- 
rate with the injuries they inflict on our grain-crops, grape-vines, fruit- 
trees, and vegetation in general. The rem^ies suggested for the destruc- 
tion of these insects, in gardens and green-houses, are the same as those 
suggested for plant-lice, (Aphides,) such as dusting with slaked lime, 
syringing with whale oil, soap and water; or strong soap-suds, tobacco- 
water, or a decoction of aloes or quassia and water and soap-suds, 
taking care not to wet the fruit, when on grape-leaves. It must, how- 
ever, here be again remarked that the insect, generally known as the 
grape-vine thrips, is a homopterous insect or leaf-hopper, which, when 
disturbed, leaps with great activity from the leaves, and is not of the 
same long linear form as the true thrips, which generally remains sta- 
tionary upon the leaf, or, at most, crawls slowly over it, and never flies 
in such swarms as the Erythroneura^ or grape-vine leaf-hopper, whenever 
the vines are disturbed. 

We next come to the bristle, or spring-tails, (Poduridce^ &c.) These in- 
sects also are not genuine Orthoptera. They were placed by Latraille in 
the order Thysanaura ; Bnrmeister, however, considered 
them Orthoptera by the close resemblance of the mouth 
^ ^ \ parts of Lepisma^ especially the labium, to those of the 
Piff 'i9 BlattidcBj (cockroaches.) These insects are very small and 
' have cylindrical (not flattened) bodies, their mandibles are 
small, and their bodies are covered either with bristles or small scales 
which are sometimes used as test objects for microscopes. They are 
furnished at the end of the abdomen with a forked tail or appendage, 
which, when at rest, is turned back and placed with its point to the 
breast. When the insect leaps, by a quick extension from behind of this 
appendage or tail, it is thrown in a forward direction, and is enabled to 
spring to a moderate height. The Poduridce are found in hot-beds, un- 
der plants, leaves, stones, bark of trees, or wet chips, and some species 
are found in winter upon the snow ; they are also found leaping upon 
the surface of stagnant pools of water. They feed ordinarily upon vege- 
table matter, dead leaves, small fungi, and one species is mentioned by 
Curtis as feeding on the pulp of potato-leaves, and is supposed to poison 
the sap. Wood-ashes or quicklime applied to the places they frequent 
will either destroy them, or drive them away, and watering with soap- 
sods has also been used with good effect. 

Smynthurus has the body short and nearly globular. These insects 
are also very small, and are found on the leaves of plants, and are said 
to feed upon the pulp. Mr. Walsh did not appear to think they were 
injurious to vegetation, but Dr. Fitch says that when a flea-beetle (Phyl- 
lotretastriolata) has perforated a hole in a leaf, these so-called " garden- 
fleas" gather around the perforation to feed on the soft matter formed 
by the evaporation of the exuding juice, and Mr. Curtis states that a 
species of this insect, in Nova Scotia, destroys young turnips and cab- 
bages. The same remedies as are applied to the Podura will also prove 
useful in driving these insects from the plants. In old, damp houses, 
small insects shaped very much like a fish, of a bright silvery appear- 
ance, with three Jong bristles at the end of the abdomen, may frequently 
IDA 
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be seen running up the walls, Whenever clothes or pictures, &c., hangr- 

ing against them, are moved. These are vulgarly called bristle-tails, frocK3 

the bristles at the end of their abdomens, or silver-fish, from their lon^^^ 

tapering, fish-like form, and the shining, silvery scales \ 

-with which they are covered. These insects belong , 

to the Lepismatidw; they are very swift, running with ^ 

great agility. In habits they are nocturnal, hiding in 

crevices of the floor and behind wall-paper, shelves, 

&c., by day. They possess rather large, hairy, stout 

mandibles, concealed at their tips under the upper 

lip. Their habits are the same as certain cockroaches, Fig. 20. 

and they cut holes in woolen clothing. One species of Lepisma i8_^ « 

small insect of a leaden-silvery color, and is said to eat holes in clot •lA^tl 

tapestry, silken trimmings, and paste, »and is sometimes injurious ' j 

books in libraries, by eating holes in the leaves and covers. Shod^acso] 

they be found to be so numerous as to be troublesome in wardrobes atK^^^i] 

libraries, the same remedies can be applied as for cockroaches, {BlatUdc^^^Ba 

The Mallophaga, or biting bird-lice, also do not properly belong -^ ^ 
the true Orthoptera, and w^e considered by Barmeister as formin t^ Tg 
passage from Hemiptera to the Orthoptera, as they possess free biti^ jj^^ 
mouth parts, and especially free mandibles. Dr. Packard, Imhmii i m\^^ 
places them with the Hemiptera. They differ from the true lice by h^^^^ji^.^ 

ing distinct jaws instead of a sucking-tube, and live on feathers, hr ^^' 

skin-scales, &c., of birds and animals, and, as most authors state, n cj^j y^^ 
on blood like the true suctorial lice. De Geer, however, states tha^v^^ 
found blood in them. The bodies of these insects are homy and ^Bt^h 
above, and of a flattened form. The legs are short and stout, w^^^ 
the mandibles are small and har[)-like. The number of species is ^reiv 
great, as almost every bird or animal has its special biting-louse, soma, 
times miscalled ticks. 

For lice on fowls, three parts of common olive oil, with one part of 
kerosene oil, is recommended. If in the nest-s, kerosene oil applied to 
the wood- work will drive them away. Wood-ashes and road-dost Ibr 
the fowls to scratch in and dust themselves with- should be plaoed in 
the vicinity of the hen-coops, which, with the hen-houses UiemselveBi 
should frequently be well white washed with lime, or washed with W> 
bacco-water. In extreme cases, a wash of corrosive sublimate has bei^^ 
used, but it is extremely dangerous as being poisonous. A small pi^^^ 
of quicklime slacked, and then mixed with flowers of sulphur into apa^^ 
with wine or vinegar, and then diluted with water until it is of the ix^^' 
sistence of weak whitewash, washed over the walls, will destroy t^*® 
insects, but should be employed every week for three or four weeks, j^ 
order to destroy the young from the unhatched eggs. Professor V«i^*rill 
recommends a solution of sulphuret of potassium in water, two to-fc^or 
ounces iu a gallon of cold water, for lice on animals, as well as flies, miftSp^^^ 
itch-insects, mange, acari, and all other external parasites of man a^nd 
animals, and says there is no danger iu its use. 

TOWNEND GLOVEE, ; 

Entomolo(fist, 

Hon. Frederick Watts, 

CommisHioncr. 
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Sib : I have tlie honor to present this report of the work in the divis- 
an under my charge, and would state that the work thus reported has 
leen performed since July 1, 1874, the work done previous to that time 
laving been included in my former report. 

Before stating the results of the work carried on in the laboratory of 
his Department, I consider it important to present, as concisely as pos- 
ible, a summary of valuable facts relating to a^icultural chemistry 
rhich have been discovered elsewhere during the past year. 

1. The ttxperimeuts of Pit)fessor Goessman, of the Massachusetts 
Igricnltural College, upon the culture of the beet, have shown that it 
B better that the organic matter in the soil should be decreased, while 
he assimilable inorganic matters should be increased. Therefore a crop 
if beets should not be planted on a soil to which barn-yard manure has 
)een recently applied. It is better to delay the sowing until the organic 
natter has been decomposed, and only the mineral matter remains, thus 
"educing the size of the beet, but greatly increasing its percentage of 
lugar. Deherain's experiments at Grignon furnished results of a very 
imilar character. 

2. Bissmtiller, investigating the translocation of matter in plants, 
Qade analyses of beech-leaves at different stages of development, and 
oond that the proteine bodies and hydrocarbons, as well as phosphoric 
cid and potassa, steadily increased until July, and then steadily de- 
reased until the close of the season. He is of the opinion that a rela- 
ion exists between the proportion of potash present and the production 
f hydrocarbons, as well as between the amount of phosphoric acid and 
le proteine bodies, and that this relation not only exists during the en- 
re growth of the leaves, but that these inorganic principles accompany 
le organic constituents in their passage to the other organs of the 
lants, to increase them, or serve as nourishment in succeeding seasons. 
[e does not consider that lime and silica in any way affect the produc- 
on of silica, but only act as incrusting materials, or possibly, in case 
f lime, to combine with the organic acids, such as oxalic, which undergo 
o metamorphosis at the close of the period of growth. 

3. In experiments upon the exhalation of moisture by plants in air 
nd in carbonic acid, Mons. A. Barthelemy obtained results which led 
im to the conclusion that this action may be effected in three ways : 1st. 
ij insensible exhalation from the entire surface of the cuticle by a true 
aseous dialysis. 2d. By sudden emission of saturated gases which 
Bcai)ci from the stomata when the plant is submitted to a rapid eleva- 
ion of temperature, especially when inclosed. 3d. By accidental exu- 
ation resulting from a defect in the equilibrium between the absorp- 
Lve action of the roots and the work of the parts exposed to the atmos- 
phere in fixing carbon combined with the elements of water — work which 
eases with the disappearance of light. He believes that it is also right 
conclude that heat exercises a strong influence upon this function, 
nd that, at equal temperatures, carbonic acid, in the presence of light, 
las the effect of dhninishing the evaporation. 

4. With regard to the exhalation of ozone by plants, Bellucci has 
bund that the air is not ozonized by coming in contact with the living 
Jants or with parts of plants recently cut, but that the reaction pre- 
iously supposed to be due to the action of ozone produced in this way, 
s due to the action of free oxygen and light. The same test made with 
exclusion of light, other conditions remaining the same, gives no reac- 
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tion. These facts support the opinions resulting from the previo^i- ^^ 
experiments of Cloez and Scoutetten, and are themselves supported t-^^ \j 
the experiments of Mr. Charles Kinzott, of England, who showed th: ^^czjxi 
ozone is not produced during the oxidation of essential oils, but th,^r-^, 
the reaction heretofore supposed to be due to ozone is, in such cas^ ^^"^ 
due entirely to the influence of certain easily reducible organic cok- ^om 
pounds of oxygen. The results of both the above investigators ha^^^^ 
been conflrmed in a similar manner in oar laboratory. 

5. Haberlandt, by a series of important experiments, has shown tlS. ^^x 
the limits of the temperature of germination of agricultural seeds v^^ ^j^ 
from 3.80 E. to 35^ to 40° E., but that the most favorable temperat_:ira/^ 
for germination seems to be from 13*^ to 20° E. Though these may?-^^ 
the limits under ordinary circumstances, Krausen has shown tha*'^ a 
wheat-grain be thoroughly dried by gradual heating, and with the- aid 
of chloride of calcium, it may then be heated to the temperature of boil- 
ing water without losing its germinating power. 

6. The presence of nitrate of potash as a definite compound in plaiit:s, 
has been fully demonstrated by at least two investigators during tto? 
past year. M. A. Boutin found in Amarantus ruber in the dried coii<-3i- 
tion 16 per cent., and in A. purpureus 22.77 percent.; and hereco ^^" 
mends the cultivation of these, as well as A, hUtunij which he hagp^*^" 
viously shown to contain this compound, for the production of nit*^^^" 
P. Genuadius has confirmed these statements, having obtained cryst^^** 
of potassio nitrate from A. alius as well as from Cannabis sativoj L^^^' 
tuca sativa, Batata edulis^ Lycopersicum esculentum^ Lappa major^ as:^^^^^ 
Artemesia abs^i7ithum. He has also demonstrated the presence of nitro^^^ 
acid in a large number of other plants. 

7. We have also to note the contributions made to our knowledge ; ^^ 

the assimilation of nitrogen and ammonia by plants, and the formati-J^^^ 
of assimilable compounds of nitrogen from the nitrogen of the atm os- 
phere. Eeasoning from the results of Deherain's expeiiments, we wo^Mpld 
conclude that the atmospheric nitrogen used by the plant is snppl^^cd 
through the medium of the soil, where it is fixed by means of the hy^^ro- 
carbons (such as humus) with the assistance of alkalies. This actioacri is 
said to be favored by the absence of oxygen. Deherain's work has b -^een 
more elaborately carried out by Armsby, under the direction of Prolr"- S. 
W. Johnson. The results of his experiments showed that the lo^ ssof 
nitrogen in the decomposition of nitrogenous organic matters in the 
compost heap could be very materially increased by the additioKJi of 
caustic or carbonated alkalies. Ville states that in such decomposL'tiofl 
30 per cent, of the nitrogen present in the material is lost. Ano^bjr 
finds that compost containing 3J per cent, nitrogen, most of it in org^aoic ! 
combination, lost 11 per cent, of the nitrogen in two months. Addid'oa 

of gypsum reduced this loss to 6 per cent., but when potash was added 
to the extent of 5 per cent, there was no loss, but an actual gain of 15 
per cent, on the amount originally present. Professor Johnson's experi- 
ments in this particular, with caustic lime, will doubtless give similfiuc j 
results. ^ 

8. Contributions of an important character have also been madd "^ 
our knowledge concerning the absorption of ammonia by the aerial P^-^ 
tions of plants. That plants can absorb ammonia is fully establisb^^ 
by the investigations of Schloesing and Mayer; but the latter inve^^' 
gator considers that we can have normal growth only when the amn^^ 
nia is supplied to the roots, and that leguminous plants have no speQ^""^ 
power to absorb and assimilate atmospheric nitrogen. . 

9. With regard to the application* of nitrogenous chemical compoan^^rf 
of an artificial character, Dr. Hellriegel, of Dahme, prosecated an d^^ 
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series of experiments, from the results of which it appears that' 
lia-salts should not be applied to soils deficient in lime, for as 
nmonia is taken up by the plants mineral acids are liberated, 
have an injurious action on the roots. 

SOUTHERN FODDER-PLANTS. 

pea. — The species to which this plant belongs is exceedingly 
ill. It is largely used throughout the South for fodder and for 
manuring. Its value for these purposes has not been determined 
imical analysis. To estimate its value for feeding purposes, seed 
•tained and sown in the Department grounds, that we might select 
)s for analysis at various stages of growth. But the seeds were 
(o late that we could make but one collection (some time before 
ing) before the crop was destroyed by frost. We purpose making 
r investigation during the coming season ; but a statement of the 
; already obtained may be of interest and value, and are therefore 
ted here. 

plants, on being collected, were carefully dried and submitted to 
inary examination, which showed the following general composi- 
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dmate organic analysis of the leayes and stems gave the follow- 
3ults : 





Stems. 
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1.50 
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10.33 
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;omparing these analyses with those of red clover and pease before 
ling, as given by Johnson, and calculated for dry material, we 
at the " cow-pea ^ is nearly as valuable as either of these crops, 
following table will show : 

Average of the entire plant. 





i. 

U 


1^ 


1 




3.2 
16.8 
43.2 
28.9 

7.9 


3.94 
ia65 

4a 5 

25.45 

a46 


2.15 


ic|0 


14.65 




38.025 




36.575 
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100.00 



>w pea had not reached the same itage of development aa the green peaM and red eloTer Mem to 
oed, and, as the proportion of natritire constittieats eontinnei to inereate nntU the time of bloitam- 
can be litUe doabt that these proportions will, in time, be as great in the former as in the latter. 
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The following table shows the composition of the inorganic mat^tet 
contained in the different parts of the plant : 





Leaf. 


Stem. 


Boo*. 


Insoluble fiilica 


9.83 
.^58^ 
29.787 


1.175 

1.350 

15.350 

Trace. 

0.475 

5.375 

10.40 

46.845 

16.350 

1.86 


£S3L03 


Soluble silica 


0LS6 


Lime 


ase 


Magnesia 




Peroxide of iron 


0.590 
4.317 
1.076 
35. 7l»2 
15.095 
Trace. 


106 




7.S 


Snlphnric acid 


16.14 


Potash 


34.53 


Soda 


5.03 


Chlorine 


a^ 








99.985 


99.180 


»iH 



KlThis is but a preliminary examination of this plant, which will b^ 
continued during the coming year. We have been unaole to ascertain 
the product per acre, but our readers who cultivate cow-pease can mak^ 
the necessary calculations as to its value for fodder and green manure 

We have also been requested by Mr. Chas. Mohr, of Mobile, Ala., tc^ 
make an investigation of Bichardwnia scabra, and its value as fodder^^ 
In his letter he describes it thus : 

It might not be deyoid of interest for you to receive a sample of hay from BichariMon 
scabrat which forms a large and important part of the spontaneoas forage-crops of the i^ii«^^ 
woods on this part of the gulf coast Hundreds of tons have been stored up this seawm in 



this county. It is much, relished by the horses and mules, which seem to tnrive well apoii^ 
it, and it is consequently looked upon as equal in value to any other hay ; and not les^ 
valuable is the green plant for soiling or pasture for cattle and sheep, which feed upon i#E 
with great avidity. The plant is known here by the name of *' Mexican clover," ** poor^ 
toes,** or ** pigeon-weed.** Seventeen years ago it was but sparse; now it coven afioaf 
grounds brought under culture, covering the same with a luxuriant vegetation after the crops 
of the summer have been removed. It would be a matter of gp*eat interest to see tlie ex- 
perience of our farmers verified by a quantitative determination of its idbuminoid contents. 
It is of no less importance to ascertain by analysis of its ashes the quantity and quality of 
inorganic compounds removed, by its harvest, from our soils, naturally poor in alkaUes ukf 
phosphates. Judging from its vigorous growth on the poorest lands, I deem it an amelion^ 
ing crop of great value to the lower pine-wood region. 

The specimen received was thorougWy air-dried, and, when submitted 
to proximate organic analysis, it was found to have the following com' 
position : 

Oil 1.60 

Gum ) 1 13.80 

Sugar, dextrine, &c. > carbo-hydrates < 1^.80 

Starch ) ( 1J.00 

ChlorophyU.. ) i R.20 

Gluten > nitrogeneous compounds / 0.90 

Albuminoids, ) (9.60 

Cellulose 33.30 

Inorganic matter 11,90 



100.00 

We give the following table of the composition of red clover in ftall 
bloom, calculated for dry substance, as in the above case, in order that 
the two may be compared : 

Fat 3.4 

Albuminoids I(J.l 

Starch, sugar, &c 37.6 

Cellulose 35.1 

Ash 7.8 



This is an average of analyses made by Wolflf and Enop. 
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analysis of the ash of the Richardsouia resulted as follows : 

J silica 32.740 

lilica 2.740 

29.456 

1 1.605 

ric acid 7.457 

of iron Trace 

3 acid 2.617 

2.840 

23.924 

: 6.860 

99.639 

i regard to its valae as a feeding material, it will be seen that it is 
3qual to that of clover-hay. For green mannriDg it can scarcely 
pared with clover, since the composition of the inorganic matter 
Miable. Thus we find* that the inorganic matter of clover-hay 

18 — 

'. 5.7 

32.4 

ft , 9.2 

ric acid 13.4 

of iron.... 1.4 

c acid 8.7 

1.4 

18.7 

7.4 

US case we have more of phosphoric acid and less of potash than 
of the Eichardsonia. The latter will, therefore, be of value as an 
rating crop to precede some crops, while clover .may be more ad- 
eous for others, and thus they may be employed interchangeably, 
ihe case of the cow-pea, we cannot estimate the total amount of 
nic matter per acre. 

^ W. Schley, of Savannah, Ga., sent to the Department a sample 
erial, with a statement to the effect that it had been discovered 
siderable quantity in a cave near that city, and requested that 
camined to determine its value as a fertilizer. He gave no de- 
)n of its location or surroundings. The sample was nearly white, 
ilent, becoming lumpy on compression, and appeared the result 
dsition. Preliminary tests indicated that it was of considerable 
tural value, and we therefore made a complete Analysis, which 
I the following result : 

) silica 6.200 

silica 0. €00 

14.320 

% 3.430 

13.530 

of iron 7.340 

)ho8phoric acid 8.400 

3 phosphoric acid 6. 100 

2.530 

0.357 

c acid 3.870 

-• Trace. 

id Trace. 

; acid Trace. 

16.100 

matters containing 0.119 per cent, nitrogen, equivalent to 0.1445 percent. 

lia 16.250 

99.027 

* Wolff's Aschen-Analysen, p. 67. 
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The high percentage of solable phosphoric acid in this material is 
somewhat surprising ; yet this, with the fair percentage of nitrogen 
and potassa it contains, and its very favorable mechanical condition, 
render it available for immediate application to the soil for almost any 
kind of crops. It is seldom that we find <«uch a combination of fertil- 
izing materials in the natural condition, and the planters of that sec- 
tion may consider themselves fortunate in having at hand such valaable 
available plant-food of a stimulating character, should further inquiry 
show its existence in large quantity. 

The seeds of the castor-plant (Eicinus communis) have not been very 
extensively produced in this country until within a few years, and, to 
determine how American seed will compare with that grown in Europe, 
Mr. J. P. Lawrence, of Dallas, Tex., sent to this Department a sample 
of seed — portion of a large crop of his own cultivation. It seems to 
belong to the variety Eicintis sanguinariuSj and, to make the desired 
comparison,. we made analyses of this sample and of other samples 
grown in France. 

The analyses resulted as follows : 





L 


IL 


m. 


HoUtnre 


4.40 
46.95 
6.35 
8.875 
3.788 
25.50 
2.90 


4.35 
47.78 
4.20 
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3.10 
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OH 
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Mfttter extracted by alcohol and water..... 


4.40 


Starch 


12.50 


Albtiminoidi 


2.40 


Celluloae 


27.70 


Tnonnuiic matter r 


2L94 








9a 763 


99.36 


00.59 



'So. 1 represents the composition of the sample of Riciniis sanguina- 
riu8 grown in Texas ; No. II, the same variety grown in France : while 
No. Ill represents that of a sample of Bicintis minor grown in France. 

It thus appears that, so far as the oil-contents of the seeds are con- 
cerned, the American sample is about as valuable as the European. 
The following are the results of an analysis of the mineral matters con- 
tained in the beans of the Riciyiua sanguinarius : 

Lime 11.31 

Magnesia 7. 3S 

Peroxide of iron 0.89 

Phosphoric acid 33.657 

Sulphuric acid 2.818 

Chlorine 0.89 

Potassa 99.53 

Soda b.76 

99.565 

Paris GREE^'— its use in agriculture.— The question of the use 
of arsenical compounds in agriculture for the destruction of noxious in- 
sects has elicited considerable discussion, and we have received from 
our correspondents in different sections, especially those infested vith 
the Colorado potato-beetle, very many and various questions, which 
have led us to the consideration of several points concerning it 

Some of the farmers seem to'consider that, when applied to the i>otato- 
crop for the destruction of the beetle, it will have an injurious and poison- 
ous influence upon the tubers. Others fear the absorption of arsenic by 
the tubers to a sufficient extent to be injurious to the health of the con- 
sumer. We have also received applications for information concerning tho 
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use of arsenical compoandsin solution and their probable effectapon vege- 
tation. And the question as to whether or not arsenic could be absorl^ 
and assimilated has also raised in our own tninds the question whether 
the arseniates of the alkaline earths can substitute the corresponding 
phosphates, all being included in the same chemical classification, in the 
economy of plant-growth. The results of our experiments in this par- 
ticular, though not complete, may, to a certain extent, settle the first 
point. The full description of these experiments must be given here- 
after, but a parfial statement of the results seems pertinent here* A 
number of boxes of soil were prepared with pure washed sand contain- 
ing a mixture of kainit, (crude sulphate of potash,) gypsum, (sulphate 
of lime,) and each of the boxes containing respectively the arseniates of 
lime, baryta, strontia, and magnesia. Alongside of these boxes were 
others prepared in a similar manner, but containing the phosphates 
instead of the arseniates of the alkaline earths. In all of the boxes 
pease were sown, and after ten days a large number of the seeds planted 
in the boxes containing the arseniates had failed to germinate, and those 
plants which had sprung up were very weak and sickly. Fresh seeds 
were sown in those portions of the boxes in which the seeds had pre- 
viously failed to grow, and this time a tolerably fair proportion of the 
seeds germinated. But, as in the previous instance, they failed ta 
evince a healthy condition of growth. The seeds were sown early in 
August, and on account of the frost it was found necessary to collect 
the plants in the latter part of October, when they were just about 
blooming. On testing specimens at different stages of growth by means 
of Marsh's test, after having boiled the green plant with solution of 
chlorate of potash and hydrochloric acid, not a trace of arsenic could be 
detected. When the plants were taken up it was found that the tap- 
root was destroyed, and that sufi^cient small fibrous lateral roots had 
been thrown out to form a thickly-matted mass. The end of the tap- 
root, or what remained of it, was covered with a thick, fleshy knob, not 
very large, but apparently an extension of the bark of the root. We 
are not &lly satisfied as to whether this condition is due to a deficiency 
of nutriment in the soil, or to a distinctly poisonous action of the arsen- 
ical compounds. It would seem, however, that the latter was the case, 
since the tap-root of the boxes similarly prepared, but containing no 
arseniates, were perfectly sound. We shall, nevertheless, vary our ex- 
periments with a determination of this point in view. 

Mulder states* that plants may be poisoned by many principles which 
are x>oi8onous to the animal organism, but holds that they do not attack 
directly what is called the vital principle, but affect the proximate 
organic principles of the plants, changing the conditions under which 
they exist, and thus prevent the transmission of liquids from the roots. 
In support of this idea he cites the coagulation of the albumen of the 
plants by the metallic oxides, such as lead, copper, &c. In case of arse- 
niates of the alkalies and alkaline earths this would scarcely occur, since 
the acids of arsenic have no such effect upon albumen, and indeed there 
is, so far as we know, no fact recorded in which they have been known 
to form any combination with the other constituents of the plant. In 
the use of metallic componnds of arsenic, however, this action may pos- 
sibly take place. 

We have also conducted some investigations upon the assimilation of 
arsenic by plants in case of direct application of Paris green itself, but 
the results of our experiments seem in this instance also to be of a nega- 

'Chemistry of Animal and Vegetable Physiology, English translation, 1849, page 6:^. 
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tiT6 character. The investigation has not been as fall as we desire, but 
we shall give the results for what they are worth. ITi)on a lot of " cow- 
X>ea,'' a leguminous plant used as a foddering-material in the South, 
growing in the Department grounds, was freely dusted Paris green as 
obtained from the shops without any admixture of foreign substances. 
The material did not, however, seem perfectly unadulterated. In the 
first case the amount applied seems to have been too large, as all the 
plants were killed. Subsequently, however, a mixture of Paris green 
and gypsum, in the proportions usually recommended, \fas applied, and 
the small terminal buds and leaves were killed. But in a short time 
lateral bads appeared, healthy branches developed, and the plants grew 
thriftily without seeming to be otherwise affected. Examinations of the 
plant at different stages of growth, by means of Marsh's test, carefully 
applied, failed in any case to reveal the presence of arsenic. It is, how- 
ever, possible that, had the plants had an opportunity to mature, arse- 
nic might have been assimilated. In this connection the results of the 
experiments of Prof. B. W. Davy* are exceedingly interesting. Being 
aware of the fact that nearly all of the sulphuric acid employed in the 
manufacture of superphosphates in Dublin was made from pyrites, which 
almost invariably contained arsenic, he considered it of some importance 
to determine whether the arsenic which thus passed into the superphos- 
phates, and must, therefore, be communicated to the soil in the most 
favorable condition for assimilation by plants, could enter into the vege- 
table organism. As a preliminary experiment to determine whether 
arsenic could be taken up by the plant, he watered i)ea8e, which bad 
been transplanted into a pot containing rich garden-soil^ with a con- 
centrated aqueous solution of arsenious acid. This treatment was 
repeated every second or third day for more than a week, and then dis- 
continued. At the end of some months, the plants having grown to 
fall size, flowered, and Iraited, it was found by application of both 
Marsh's and Reinsch's tests that the arsenic had permeated every part 
of the plants. Being thus satisfied that plants were capable of taking 
up arsenic daring their development, he made some experiments with 
the use of phosphates containing arsenic. The sulphuric acid employed 
in their manafacture contained about 2.8 i)ounds arsenic per ton. and 
the proportions employed were one ton of acid per two tons of bone. 
The amount of arsenic in the superphosphate was therefore relatively 
very small. 

In his next experiment he prepared a soil consisting of one part super- 
phosphate and foar parts garden-mold, into which he transplanted a 
small cabbage-plant. At the end of three weeks an examination for 
arsenic, with a small portion of the plant, (113 grains,) gave the ^< most 
distinct indications of the presence of that substance." Since, however, 
he considered the conditions in this case very favorable to the absorp- 
tion of arsenic, he examined carefully different samples of Swedish 
turnips which had grown in a soil to which superphosphate had been 
applied at the rate of six hundred-weight per Irish acre, and fonad. 
arsenic in each case. It is also stated that sheep refased to feed freely 
upon the turnips grown upon soil to which the saperpbosphate had been 
applied. 

The results of Professor Davy's experiments do not, however, seem to 
have been confirmed by the results of later investigations, and, in fact, 
so far as we have been able to learn, these have been of a decidedly con 
tradictory character. Thus Mr. E. H. Ogston,t doubting that a sato- 

• Phil. Majf. , vol. xviii, p. 108. t Gardner's Chronicle, 1 860, 216. 
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rated solution of arsenious acid could be applied to plants without in- 
jury to them, and that the amount of arsenic communicated to the soil 
by the application of superphosphates would be large enough to appear 
in the plant in suflScient quantity to be detected by the ordinary tests of 
the laboratory, repeated the experiments by watering some strong cab- 
bage-plants of some weeks' growth with a saturated solution of arsenious 
acid, and though only two doses were administered in three days, the 
plants drooped and died in less than a week. Kepetition of this experi- 
ment with Scotch kale afforded similar results. After a few days all 
the plants experimented upon were removed from the ground, and vari- 
ous portions of the stems and leaves examined for arsenic by means of 
the Marsh test, when the poison was found '^only in the portions of 
the stems close to the roots, which were darkened in color in the inte- 
rim. In no case was the poison found in the stem at more than five inches 
from the ground.'' Mr. Ogston experimented with other solutions of 
arsenious acid, but found that, when the dilution was sufficiently great 
to prevent injury to the plant, no arsenic could be detected in any por- 
tion above ground. 

With regard to the absorption of arsenic in case of the Swedish tur- 
nips, without any experiments, he reasons that the quantity applied per 
acre in the superphosphate is not sufficient to render it possible to detect 
its presence in the root. But admitting that the plant will absorb arse- 
nic with the same avidity as phosphoric acid, which, reasoning from the 
evidences on record, is scarcely possible, close calculation shows that 
when the quantity which might be introduced to the soil through the 
medium of the superphosphate is present, enough could bo taken up to 
be detected by the delicate testes at oor command. 

The conclusioDS arrived at by Mr. Ogston seem to be corroborated by 
the results of the investigations of Daubeny.* In his experiments he 
watered a plot of ground of 100 square *feet, containing young barley, 
with a solution of arsenious acid, in the proportion of two ounces per ten 
gallons of water, and after six days the crop had a blighted appearance. 
A similar plot was then watered with a solution of half this strength, 
and after two applications, at an interval of twelve days, this crop also 
appeared to be injured. The treatment was, however, again continued 
after a short time, so that in all five applications were made, yet the 
crop matured. 

A similar plot sown with turnips received applications amonnting to 
4 ounces arsenious acid per 100 square feet, and were in no wise injured. 
In ease of the barley the indications of arsenic shown by the Marsh 
test were very slight, and in case of tests made both by the author and 
by Professor Brodie, decidedly negative results were given. 

It will therefore be seen that the general character of the results 
which have been obtained from investigations upon this subject has in 
the main been negative. 

In this report I have presented the results of my preliminary experi- 
ments, with the history of the matter, without waiting for the comple- 
tion of my investigations, because I consider it of some importance to 
place these facts before the public as early as possible. These investi- 
gations, and others yet under way, shall be continued as fast as possible, 
and the results will be presented in a subsequent report. 
Very respectfully, 

WM. McMURTEIE, Chemist. 

Hon. Fbedebiok Watts, 

Cammisswner of Agriculture, 

* Jour. Chem. Soc. XIV, 225. 
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REPORT OF THE BOTANIST. 

• 

SiH : During the past year the work of the botanical division has 
been steadily prosecuted. The plants collected by the expeditiona of 
LientenaDt Wheeler and Professor Hayden have been transferred to 
this Department by the Smithsonian Institution, and have been appro- 
priately cared for. There have been otherwise contributed to the bo- 
tanical collection as follows : 

1. A valuable set of the plants of Southern Utah, collected by Capt. 
F. Bishop, of Salt Iiake City, among which plants are two or thjree 
new species. 

2. A package of plants collected near Mobile, Ala., by Mr. William 
Harvey. 

3. A large package of the plants of Southern Indiana, made by Mr» 
Coulter, of Hanover, Ind. 

4. A small package of Colorado plants, from Mr. H. N. Patterson^ 
Oquawka, III* 

5. Through the Smithsonian Institution, six packages of the mossea 
of Central Europe, from Mr. Paul Heinsch, of Germany, containing spe- 
cies mounted for the microscope, and also illustrated by magnified fig- 
ures. 

6. Through the Smithsonian Institution, a package of Illinois plants, 
comprising about 800 species, from Dr. Fred. Brendel, Peoria, HL 

7. Through the Smithsonian Institution, a collection of plants, made 
by Mr. J. A. Allen in Dakota and Montana, on the Yellowstone expe- 
dition, General Stanley commanding. 

8. Through the Smithsonian Institution, six boxes, embracing about 
100 specimens of models of German fungi. These models have been 
mounted on stands and placed in the museum, where they are objects 
of interest and value. 

9. A very fine collection of the plant-s of Southern Utah, made by Mrs. 
E. P. Thompson, and by her presented to the Department. This collec- 
tion embraces a number of the new species recently described by Mr. 
Sereno Watson, many of the others being rare and valuable. 

From these various collections the botanist has made such selec- 
tions as were desirable for the perfection of the herbarinm, and they 
have chiefly been mounted and incorporated in their proper places, ia 
order that the herbarium may as soon as possible contain a complete 
representa^tion of the plants of the United States. A large portion of 
the duplicate plants have been carefully prepared in packages and dis- 
tributed, first, to foreign societies and individuals who have made con- 
tributions to the herbarium ; and, secondly, to home scientific societies 
and institutions of learning, as follows : 

Two packages to Prof. Paul Beinsch, Zweibriicken, Germany, con- 
taining 305 species. 

Two packages to Dr. Francis Lagger, Freiburg, Switzerland, contain- 
ing 261 species. 

One package to Dr. K. Keck, Schwertzberg, Upper Austria, contain- 
ing 215 species. 

One box to the St. Petersburg Imperial Academy of Science, contain- 
ing 656 species. 

Two packages to the University of Virginia, containing 300 species. 

One package to the Philadelphia Academy of Sciences, Philadelphia^ 
containing 188 species. 
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One package to the Agricultural College of Tennessee, containing 207 
Bpecies. 

One package to the Indiana Normal School, Terre Haute, Ind., con- 
taining 187 species. 

One package to the Kockford Female Seminary, Rockford, 111., con- 
taining 239 species. 

One package to the Chicago Academy of Sciences, containing 244 
species. 

One package to the Illinois Industrial University, Urbana, 111., con- 
taining 157 species. 

One package to the Massachusetts Agricultural College, Amherst, 
Mass., containing 188 species. 

One package to the Buffalo Academy of Sciences, Buffalo, N. Y., 
containing 278 species. 

One package to the Baltimore Academy of Sciences, Baltimore, 
Md., containing 196 species. 

One package to the Princeton College, Princeton, U. J., containing 
116 species. 

Also, packages to the following individuals, chiefly in exchange for 
plants sent the Department : 

One package to Mr. W. M. Cinby, Wilmington, Del. 

One package to Mr. H. W. Young, Aquebogue, Long Island. 

One package to Professor T. C. Porter, Easton, Pa. 

One package to Professor H. H. Babcock, Chicago, 111. 

One package to Dr. Fred. Brendel, Peoria, 111. 

One package to Professor D. C. Eaton, Yale College, Xew Haven. 

One package to M. S. Bebb, Winnebago Station, 111. 

One package to Mr. William Harvey, Mobile, Ala. 

Included in the above distributions are several special sets of the 
grasses and carices of Lieutenant Wheeler's expedition of 1873. Sets of 
the same not included above were also sent to Professor Gray, 
Cambridge; to the Boyal Herbarium, Kew, England; and to the Impe- 
rial Academy of St. Petersburg. 

Very gratifying letters of acknowledgment have been received from 
many of the societies, institutions, and individuals above named, show- 
in g the high appreciation of this work of distribution. There still remains 
a large quantity of duplicate plants, of which fifteen or more large pack- 
ages will be ready for distribution by the 1st of January next. 

Many inquiries of a botanico>agricultural character, from farmers, 
planters, and others in all parts of the country, have received careful 
attention, and have been properly replied to. Many of these inquiries 
relate to grasses suitable for cultivation in the Southern and South- 
western States. Observations and experiments in this matter are now 
being carefolly made by many individuals, which give promise to re- 
sult in discoveries of great economic value to those portions of the 
country. 

It is believed that much valuable information of a practical charac- 
ter is both received and communicated through the medium of this 
division of the Department of Agriculture. 

GKASSES FOR THE SOUTH. 

The peculiarities of climate and soil in the Southern States are such 

as do not^seem favorable to the successful cultivation of the grasses 

which succeed everywhere in the Northern States. This fact has di- 

^ rected the attention of southern farmers and planters to the cultivatiop 
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of Dative species, or to the introduction of foreign kinds which shoald 
have an adaptation to their wants. 

Specimens of different kinds have been sent to as for determination, 
accompanied by statements of their value, from which we give some ex- 
tracts which seem deserving of attention : 

Joms^soN GRASS.— Mr. John Haralson of Selma, Ala., writing of this 
grass, says : 

I befi^ to call jour attention to a grass that is grown in this section, and known here as 
the Johnson grass. It propagates from the seed and roots. It sends up a tall stem, yery 
tender till after seeding-time, with long and luxuriant blades, resembling the blades of Chi- 
nese sugar-cane or chicken-corn. It puts out among the earliest yegetation in spring, and 
soon yields a crop for mowing. On good land it may be mowed half a dozen times in the 
year. It succeeds very well on any kind of soil, on ridge or bottom lands, and in the yeiy 
fertile black or bottom lands j^ields a rank and unsurpassed crop in abundance. Stock of 
all kinds love it, and, where it grows, give the preference to it over any other growth. There 
is a divided sentiment in reference to it in this section, where people think of g^wing nothing 
else but cotton and com ; all are agreed, so far as I know, tnat for a stock-growing country 
it is tbe best grass known. Many persons here object to it because of its great tenacity of 
life, matting the soil with deep and spreading roots, like the cane-roots, and the rapidity 
with wbich it spreads itself over a farm when once set, and the difficulty of eradication, in 
case one desired to subdue it for some other crop. This class of persons admit its yirtoas as 
a forage crop such as I have mentioned. Others again contend that it may be confined to one 
field, if it is fenced and not allowed to go to seed, acid that by constant pasturage and mow- 
ing, and turning the soil over in winter, to exposefthe roots to frost, it may be subdued. I^x- 
perimeuts in this direction have not reached satisfactory results as yet it is proper to add 
that the name given it here is from the man who brought it to this counfa^ many yean ago, 
whose name was Johnson, and it is said to be what is known as the Guiaea grasa. An 
examination of the books in reference to that grass, however, does not convince me of its 
identity, or else that very little is known by the writers on gprasses of the Guinea gnu. 
The seeds are abundant, somewhat like the chicken-corn, but not so abundant on the stalk, 
and weigh about 35 pounds to the bushel. 

This grass, upon investigation, proves to be Sorghum halofiense. It is 
a perennial grass, with strong vigorous roots and abnndance of long and 
tolerably broad leaves. Dr. Chapman, in his Botany of the Southern 
States, mentions this species of sorghnm as being sometimes coltivated 
under the name of Caba grass. It is perhaps also called Oninea grass, bat 
improperly, as that name belongs to a species of FaaUcumj probably 
P. jumetarum^ which has been cultivated in the South, with various and 
opposite opinions as to its value. The name is also applied to the mil- 
let, (Panicum miliojoeum.) 

Phalaris INTERMEDIA, Bo8c.—Th\8 is a native grass of rather wide 
range in the Southern and Southwestern States. It is quite stout Mid 
leafy, growing 2 to 3 feet high, with a spike of flowers at tbe top, 2 to 4 
inches long and ^ to | inch thick, somewhat like a head of timothyi 
but much thicker, and the flowers more loosely packed and much larger. 
It was noticed in the Monthly Beport for July, 1873. More recentiy it 
has been sent to us by Mr. John Handy, of Canton, Miss., who 
says that all kinds of stock are fond of it, especially as cured hay. It 
has also been sent from other sources with similar statements. It should 
receive a careful investigation and trial. 

Bromus unioloides, Willd.; Bro^itjs schraderi, Kunth. — ^This 
grass some years ago received prominent attention in Europe, but is 
now little known in cultivation. It is a tall leaiy-stemmed grass, with a 
spreading panicle of drooping spikelets which mature an abundance of 
large and nutritive seeds. Mr. J. H. Krancher, of Millheim, Tex., 
sends specimens to the Department with the following remarks : 

Inclosed I send a sample of ^ass that has, for the last two years, been growing spon- 
taneously in my field and neighborhood, about fence-comers, &c., with great luxuriance. 
It makes its appearance about the month of January, or earlier, grows to the length of*. 
3 feet on good land, and is now (April 18) about maturing. Horses and other Btock «r ' 
very fond of it. It appears to be valuable as an early green feed. 
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HOLCUS LANATTJS— VELVET GRASS — SOFT aRASS.— TMs is a BUTO- 

X>ean grass, which has been to some extent introdaced into this oonntry, 
particularly as a part of the mixed grasses known as lawn-grass. Mr. 
Nathaniel A. Gregory, Oxford, N. C, sends specimens, with the following 
remarks : 

I inclose you a sample of ffjeasj with the request that yon will give me its name. Some 
lifentlemen here pronounce it the Texas mesquit, but none of us know for certain. Mj 
father owned the place upon which I now live, bought some thirtj-five or forty years ago. 
It was on the place at that time, and I have recently learned that it is found in seyeral other 
places in the county. It would seem from this that it is indigenous to our clay lands. I 
picked up the seed on my place, and have now some two acres sown, and have just cut 
(June 29) the prettiest lot or hay I ever saw. Orchard-grass in the same field will not com-^ 
pare with it. 

PLANTS POISONOUS TO CATTLE IN CALIFORNIA. 

Several notices have been given daring the year past of plants 
called ''loco" and *' rattle- weed,'' natives of California, which there 
are said to poison«and canse the death of many oattle. We obtained, 
through the kindness of Sir. Wellington Canfleld, of Bakersfield, Cali- 
fornia, good specimens of the plants in question, which proved to be 
species of Astragalus, viz, A. Homii^ Gr., and A. lenUginosuSy Gr« 

Mr. Canfleld has had practical experience with these plants, having 
lost by their poisonous effects a large nomber of horses and other stock. 
There seems also to be an agreement between persons living in differ- 
ent parts of California as to the plants to which these poisonous proper- 
ties are ascribed. Mr. Canffeld thinks that, although the two species of 
Astragalus arbove mentioned are the more common and ifrequent causes 
of the poisoning, there are several others of the same properties. 
The genus astragalus embraces a fi^reat number of species, inhabiting 
Califomia, Nevada, Utah, and all me region of the plains. In Califor- 
nia some of these attain great luximanee, growing with much the habit 
and vigor of Incem. 

The general symptoms and effects of the poisoning are given by 
Mr. O. B. Ormsby, as follows, (see Monthly Eeport, 1873, October, p. 
503:) 

It prevails quite abundantly over an extent of one hundred and filly square miles in this 
valley, and, I am informed, is found in other Tslleys of the State, and also in Arisona. 
This year the army-worm, and a minute insect which destroys the seeds, have killed a WKtA 
deal of it, but, if not molested, it will soon flourish to as ffreatan extent as ever. I tnink 
▼ery few, if any, animals eat the loco at^rst from choice ; l>ut, as it resists the drought until 
other feed is scarce, they are at first starved to it, and after eating it a short time appear to 
prefer it to anything else. Cows are poisoned by it as well- as hones, bat it takes more of 
it to arffect them, ft is also said to poison sheep. As I have seen its Action on the horse, 
the £iBt symptom of the poisoning, apparently, is haUucination. When led or jddden up to 
some little obstruction, such as a bar or rail lying in the road, he stops short, and, if urged, 
leaps as though it were four feet high. Next, he is seized with fits of mania, in which be is 
quite uncontrollable, and sometimes dangerous. He iWs, sometimes even falling back- 
ward, runs or gives several successive leaps forward, and genemll^ falls. His eves ere 
rolled upward until only the white can be seen, which is strongly iinected, and, as he sees 
nothing, is as apt to leap against a wall or man as in any other direction. Anything which 
excites him appears to induce the fits, which, I think, are more apt to occur in crossing 
water than elsewhere, and the animal sometimes falls so exhausted as to drown in water not 
over two feet deep. He loses flesh from the first, and sometimes presents the appearance of 
a walking skeleton. In the next and last stage, he only goes from the **loco" to water 
and back, his gait is feeble and uncertain ; his eyes are sunken, and have a flat, glassy look ; 
and his coat is rough and lusterless. In general, the animal appears to perish from starva- 
pian and constant excitement of the nervous system, but sometimes appears to suffer acute 
tioD, causing him to expend his strength in running wildly from place to place, pawing 
and rolling, until he falls, and dies in a few minutes. 
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Mrs. J. S. Whipple, of San Luis Obispo County, sends ns specimens 
of the same plants, and says, (see Monthly Keport for July, 1874, p. 331 :) 

The description of the loco plant ^ven in the Monthly Report was correct. It grows in 
abundance in several counties in Lower California, and appears to be a natural prodQction 
of the localities where found. It occurs on high and low, wet and dry lands. Animals are 
not fond of it at first, or don't seem to be, but after thej get accustomed to the taste thej 
are crazy for it, and will eat little or nothing else when the loco can be had. There seems 
to be little or no nutrition in it, as the animal invariably loses flesh and spirit. Even after 
eating of it they may live for years if kept entirely out of its reach, but it not, they almost 
invariably eat of it until they die. I sent to Bakersfield for the loco, as it does not gprow just 
here. The rattle- weed, of which I send a sample, seems to be a kindred plant and of the 
pame nature, producing nearly the same effect. It grows in this locality in abundance. 
This also flourishes on the mountains and in the valleys on wet or dry land, but is confined 
to certain counties, or is not found in all parts of the State. If eaten freely of at first the 
animal sometimes dies in three days, but sometimes lives two or three weeks, and, as with the 
loco, if but little ia eaten and the animals are kept from it, they may possibly get over its 
effects. 

This subject has likewise been discussed in the California papers, and 
measures will undoubtedly be taken by those interested to exterminate 
these plants or otherwise prevent their stpck frotn having access to 
them. 

OxYTROPis TjA^ibebti, (said to be poisonous to cattle.) Eecently 
some specimens of a plant sent from Colorado by Dr. P.. Moffatt, assist- 
ant surgeon U. S. A., to the office of the Surgeon-General, were sub- 
mitted to this Department for name, accompanied by the following 
extract from the report of Dr. Moffatt : 

Cattle>men inform me that a weed grows among the grass, particularlv in damp groimd, 
which is poisonous to homed cattle and horses, and destroys many of them. From the 
manner in which they describe its effects upon the animals it must be of the natore of a 
narcotic, and they assure me that cattle, after having eaten it mayliBger many monthS; or 
for a year or two, but invaribly die at last from the effects of it. The animal does not lo«e' 
in flesh apparently, but totters on its limbs and becomes crazy. While in this condition, a 
cow mav lose her calf and never find it again, and will not recognize it if presented to her. 
The sight becomes affected so that the animal has no knowledge of distance, bat will make 
an effort to step or jump^ over a stream or an obstacle while at a distance off, but will plunge 
into it or wals up against it upon arriving at it. The plant was pointed out to me, and 
seems to be related to the Lupin. 

The plant submitted to us as the one in question was the Oxytropis Lam- 
bertij a plant of the pea-family, nearly related to the Astragsdus, and 
also to the Lupin. It grows in considerable abundance upon the elevated 
plains near the mountains, and extends up into the mountains to the 
elevation of 7,000 to 8,000 feet. It is perennial, and grows in small 
clumps, the leaves all at the base, and sending up a few erect flower- 
stalks, seldom over a foot, which have a spike-like raceme of ratJier 
showy flowers, varying in color from cream to purple. These are suc- 
ceeded by short, stiff, pointed pods, which contain a number of ranaU, 
clover-like seeds. If the statements above given respecting these two 
or three leguminous plants are substantiated by further experiment and 
observation, it will be interesting to determine by chemical ausdysis 
what is the peculiar poisonous principle which they contain. Plants 
belonging to this natural order {Leguminosce) have generally been con- 
sidered aR not possessing poisonous properties. 

GEORGE VASET, 

Botanist 

Hon. Frederick Watts, 

Commissioner. 
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MICROSCOPIC OBSERVATIONS. 
By Thomas Taylor. 

Cranberry rot ia^B scald.— During the present year the Depart- 
ment has received nameroos letters from cranberry-growers, calling 
attention to a disease of the cranberry known as rot or scald, which has 
Eippearedy especially in the cranberry-plantations of Sew Jersey, dur- 
ing the last three years. The following letter, placed in the hands of 
the Commissioner of Agriculture by Hon. S. A. Dobbins, M. G., shows 
the importance and necessity of a thorough inrestigation of the disease, 
with a view to the discovery of its cause and the means of preventing 
its recurrence: 

Trekton, March 12, 1874. 

Dear Sir : Yon are aware that the cranberry-culture has become a very larre business 
in most of the sea-board counties of this State. The failure of the crops for the last two or 
three years has been a serious loss to those counties, and threatens to affect ix^'uriouslj 
their productive interests perhaps for many years to come. Various opinions hare been en- 
tertained with regard to the blight of this important crop. Some hare attributed it to ani- 
malcules, othera to climatic causes, but as yet the true cause has not been determined. 
Much anxiety is felt by hundreds who have invested in the cultivation of this fhiit, and the 
New Jersey Cranberry Association, composed of a large number of respectable citizens of 
the counties of Cape May, Atlantic, Ocean, and Monmouth, at their late session, desired me 
to write to you on the subject We are informed that the Department of Agriculture at 
Washington is in the habit, when requested, of sendinjf some scientific person to make a 
eritical analysis and examination in such cases, with a view to ascertain the real cause of the 
rot, and devise, if possible, such treatment as wiU prevent it. You will greatly oblige many 
of your personal friends and fellow-citizens if you will make in€[uiry, and procure the 
services of a proneir scientist to make the examination desired. It is said that the Depart- 
ment is very reaay to make such investigations, and will, when occasion requires, send a 
competent person, free of charge, for the purpose. 

I think it probable that in Ocean County, iHew Jersey, the loss on the cranberry-crop for 
the last year approximates $100,000 ; that is, the loss by what is familiarly called the 
'* scald." 

Yours, truly, 

GEO. F. BROWN. 

Hon. 8. A. Dobbins, M. C. 

On the lOlh of July last the president of the New Jersey Cranberry- 
Growers' Association wrote to the Depajrtment as follows : 

BORDENTOWR, N. J., July 10, 1874. 
Dear Sir : At the last meeting of the New Jersey Cranbeny-Growers' Association, Dr- 
Gkorge Goodale and myself were appointed a committee to procure, if possible,, a scientist 
from the Department of Agpriculture to investigate the cause of the cimnbenry-rot, which has 
been so fearfully destructive in some portions of our cranberry-region. If consistent with 
four views, we should be pleased to have a suitable person sent from your Department 
to meet us at Philadelphia, for the purpose of making, arrangements to visit some of the 
principal plantations affected with tnis disease, and to suggest, if possible, a remedy. 
Respectfully, yours, 

JOHN H. BRAKELEY. 
Hon. Frederick Watts, 

Commissioner of Agriculture, 

These letters were referred to me by the Commissioner of Agricnl- 
:ure, with iustmctions to make the desired investigation. Previoas to 
risiting the cranberry-plantations, I deemed it best to make an exami- 
lation of the healthy and the unhealthy vines, their roots and frnit, 
;eith samples of the soils in which they grew, and now present a prelim- 
nary report ol the results of my investigations. I accordingly requested 

. A. J. Eider, of Atsion, Bnrlington Countv, to forward to this De- 
ll A 
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l)artnient such specimens as were necessary. Two specimens of vines, 
one healthy the other unhealthy, were received by the Department, and 
a specimen of the soil in which each plant grew. An examination of the 
roots of each vine showed that the one which bore rotting fruit had 
much larger and darker roots than the other. The peaty muck in which 
the healthy plants gi*ew had a pleasant odor, and was not in a ferment- 
ing condition, while that of the unhealthy plant was in a condition of 
fermention, and had the odor of sulphureted hydrogen. A second set of 
plants was received, with specimens of the soil in which they grew. 
It was again observed that the vines on which unhealthy berries grew 
had darker and larger roots than those which bore healthy fruit, and 
that the soil of the latter was odorless, while that of the former had a 
bad odor, and was in a fermenting condition. These facts led me to be- • 
lieve that the sour condition of the soil was the primary cause of the 
rotting of the berries. 

On the 22d of July last I visited Cranberry Park Station, Atsion, 
Burlington County, in company with the Rev. J. H. Brakeley, president 
of the New Jersey Cranberry-Growers- Association; Messrs. A. J. Bider« 
secretary and general superintendent of the Cranberry Park Company; 
George G. Miller, superintendent of Hammonton Cranberry Company; 
E. W. Crane, of Caldwell ; C, G. Eockwood, of Newark ; Japhet Alston, 
of Pemberton 5 and N. R. French, of New York. All are directly inter- 
ested in cranbeny-culture. We made a careful examination of the con- 
dition of the soil at that place, the mode of cultivation, the roots of the 
vines, their foliage and fruit, the construction of water-dams, ditches, &c. 

The plantations of the company comprise about 130 acres of vines, the 
greater part of which were set out in the year 1869. In 1871 there was 
a light crop, partly rotted ; in 1872 half a crop, and nearly all rotted ; 
in 1873 a full crop, and nearly all rotted, only 300 bushels of sound fruit 
being picked out of a total crop estimated at 10,000 bushels. No fertil- 
izers were used till the spring of 1873, when sand and plaster were applied 
to the higher portions of the land, a small area being at the same time 
treated with a coating of decomposed turf. No rain fell after these fer- 
tilizers were applied until June 12, when rot began. The seasons of 1872 
and 1873 were noted at tliis particular locality for protracted droughts 
during June and July. In the fall of 1873 sixty acres were drained, by 
cutting ditches about two rods apart, and a coating of sand was spread 
over the vines. The outlets and feeding-ditches were opened to give free 
circulation of water, as well as thorough drainage. Where foliage was 
destroyed last year by the vine-worm there was very little fruit : whero 
plaster was applied, with a layer of sand over it, the vines looked healthy 
and had new rootlets. 

Several other plantations in the same vicinity were examined, in- 
cluding those of Mr. Miller and Mr. Rockwood. I visited Bricksburgh, 
Ocean County, July 24, accompanied by ^Messrs. E. W. Crane, A. J. 
Rider, J. Teller, I. Foster, F. :M. Todd, C. Holman, Dr. Merriman, and W. 
S. Snyder, editor of the Times and Journal of Bricksburgh, and made an 
examination of several cranberry-phmtations in this neighborhood, com- 
mencing with that of Dr. Merriman two miles southwest of the village. 
We found the berries very thickly set on the vines where the blos- 
soms had not all disappeared, but traces of the rot were discernible. I 
made a careful examination of the nature of the soil, the roots of the 
vines, and the degree of acidity of the fruit from the difierent portions 
of the bog. Where guano had been applied a marked improvement of 
the foliage and roots was visible. In answer to an inquiry made by 
me whether any of the giowers present had given attention to the con- 
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dition of the soil and of the roots of the vines, a ananimoas answer was 
given in the negative. After oar company was increased by Colonel 
Qoodrich, of Stockbridge, Mass., and the Bev. A. H. Dashiel, of Bricks- 
bnrghyboth of whom are interested in cranberry-culture, we visited the 
plantations of Mr. J. W. Campbell, the Bev. Isaac Todd, and Mr. Ferre, 
all being connected in one continuous plain. This extensive bog was 
formerly a mill-pond. The soil of such places is generally very &ivor- 
able for cranberry-cultivation, and i)roved to be in this instance. These 
three plantations have never failed to produce healthy crops. An exam- 
ination of the soil proved that the peaty matter of which it principally 
consists was well decomposed. Our attention was directed to one small 
portion of the pond where about two years ago the berries rotted. I 
examined this place by digging up the ground, and found that the soil 
was not well decompoaed, and that the muck was in a condition of active 
fermentation, giving off strong odors of sulphureted hydrogen. The 
roots of the vines here were unusually large, matted, and of a dark, 
unhealthy color. 

We next visited the plantation of Messrs. C. G. and E. W. Crane, 
at Long Swamp, consisting of about thirty acres. This plantation 
had been recently laid out, and was provided with the latest improve- 
ments. The ground here proved generally good, although in some places 
there were decided indications of sour, fermenting soil. Mr. D. B. Dar- 
row8*s Onondago plantations were next examined. The soil here is of a 
mixed character, some portions of it proving to be well decomposed 
and without odor, while other portions were in a state of fermentation. 
It was observed that the rot was confined to the parts indicating fer- 
menting soil, while the sound berries grew on the well-decomx>osed soil, 
which has generally a pleasant odor. 

We next visited Butterfly Bridge plantation, laid out some years ago 
by Kev. F. M, Todd, in the best manner. The vines on this plantation 
rotted in spots last season. An examination of these spots showed 
undecomposed peat, and unhealthy roots, the latter being very large 
and closely matted. Having stated to the committee of cranberry -grow- 
ers accompanying me that fermenting soil and stagnating water were 
probably the principal causes of the rot, I was informed that, although 
my theory held good thus far, there was a neglected cranberry-planta- 
tion, known as the Carey Bog, near Bricksburgh, the water of which 
they believed to be stagnant, as it had no visible outlet, but notwith- 
standing, the fruit of the bog had not been affected by the disease. An 
examination of the bog showed that the w^^er which flooded it was per- 
fectly fresh, being supplied probably by means of springs, and passed 
off through the sand. The whole surface was covered with a dense 
growth of moss and weeds, interspersed with cranberry -plants. The 
cranberry-roots were growing in the moss and confined to it. They were 
short, of a whitish color, and very healthy ; sand to the depth of eight 
inches had at one time been spread over the peat-muck. I cut through 
it, and found it to be very pure and free from any odor. This bog very 
much resembles a wild bog, being wholly neglected. I have also exam- 
ined the roots of the crantSrry-plants as found growing in the wild state, 
and in all cases have found them to be healthy and similar to these. I 
have thus far failed to discover any healthy cranberry vines growing in 
stagnant water. 

I next visited the Berkeley plantation, one and a half miles from Tom's 
Biver, in company with General Morris, Dr. Merriuian, and Messrs. S. H. 
Shreve and A. J. Bider. This plantation contains about fifty acres of 
vines, which appeared very promising. They had been planted about 
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nine years. The berries, at the date of our visit, were slightly affected 
with rot. On my first examination of the soil I detected imperfect rootfiL 
bnt no snlphnreted hydrogen. On going deeper, the latter was foand 
in abundance at a depth of about two feet six inches. The soil of this 
plantation is of the variety known in ^ew Jersey as savanna, consisting 
of sand, with a slight trace of vegetable matter. An analysis made in 
the laboratory of this Department shows that the proportions are, sand, 
97 parts ; x>^aty matter, 3 parts. Mr. Shreve informed us that a layer 
of peat about two inches in thickness had been spread over the surface 
of the bog. From some cause this peaty matter was in a state of fe^ 
mentation, and its odor very bad. We were informed that gas-lime had 
been spread over portions of this plantation with but little effect. In 
my opinion, the use of stone or shell quick-lime would, in this instance, 
produce more important results. The water in the ditches was highly 
impregnated with iron — probably a bicarbonate of iron— which is solu- 
ble in water. Gas-lime is composed mostly of sulphide of calcium ; that 
is, a mixture of sulphur and calcium. It also contains caustic Ume, but 
in limited quantity. When gas-lime is exposed for a considerable period 
to the action of rain and air, a large portion of the sulphide is converted 
into sulphate of lime, or land plaster, while the caustic lime is converted 
into carbonate. 

We next \isited the plantation of General Morris, of Bayville. His 
vines are of only four years' growth, and the cranberries have rotted 
each year. An examination of the peat revealed the presence of sul- 
phureted hydrogen, which was also found in the substratum of the 
savanna bottoms of this plantation. One-half of the plantation was 
covered with sand taken from an adjoiuing cultivated field,the particles of 
which were very fine, and it probably contained clay. The vines cov- 
ered with this fine sand were stunted in growth, while those sanded with 
coarse sand, taken from an uncultivated bank near by, were very thrifty 
and in full bearing. Samples of these two kinds of sand have been 
procured, and will be analyzed in the laboratory of the Department 

I also visited the plantation of Mr. A. T. Finn, of New York, consisting 
of thirteen acres. The vines appeared healthy and were fruited, althongk 
the berries were rotting. An examination of the soil of this bog revealed 
the presence of fermentation and unhealthy roots. We were informed 
that the vines last year appeared healthy, and yet the berries rotted so 
badly that but twenty-five bushels were harvested from thirteen acres. 

We next visited a very thrifty bog, known as the Shreve plantation, 
near Tom's River. This bog has always borne fruit free from rot. An 
examination proved that all the conditions were favorable, the soil being 
well decomposed and free from odor, and the roots small and healthy in 
appearance. From this point I proceeded to West Creek, and visited 
the extensive and highly cultivated plantations of Mr. D. B. Gk>wdy, 
and also the Eagleswood Company plantation. I found here good and 
bad soil, plenty of water, and a refreshing cool breeze blowing over t^e 
surface of the grounds, the latter circumstance being of common oocor- 
rence. Mr. Gowdy claims to have a very superior short vine which is 
known as the "Gowdy vine." He is one of the oldest cultivators in the 
State and has been very successful. The land under cultivation at tiiis 
place is generally good, although I found many spots on it in a state of 
fermentation. 

A diversity of opinion seemed to prevail at this place between Mr. 
Gowdy and the Eagleswood Company as to the best form and depth of 
ditches and the width of the lands between them. The irrigation of 
cranberry -land is of the highest im]>ortance at all times, bnt especially 
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wheu the soil is soar. The Eagleswood GompaDy lately ditched their 
bogs Tery deep, and on the day of my visit to their plantation I ob- 
served that the water in the ditches did not come witiiin 18 inches of 
the roots. There were probably about five inches of sand over the peat- 
bottoms. I examined tiie roots of the vines and found them baking in 
pare, dry sand at a very high temperature. The overseer in charge in- 
formed me that they had b^n in that condition for some time, and that 
having no instruction to fill up the ditches with water he was powerless 
to act. This was probably the condition of about eighty acres duringthe 
hottest days of August last. The peat of this plantation is several feet 
in depth, (cedar bottom,) and is capable of still higher cultivation owing 
to the general mellow condition of the soil and its being well supplied 
with water. I do not consider that the extra depths of these ditches 
will prove ii\jnrious to the vines, provided they are supplied with sub- 
stantial ditch-gates to enable the person in charge to regulate the height 
of water in the ditches at will. 

With the committee I next visited the bog of Mr. Goodell, near the 
village of Bricksburgh. The vines had been treated with a light sprink- 
ling of lime over their surface for the last three years, and the proprietor 
believed that the treatment in question destroyed worms and modified 
the rot; but on looking over his grounds we found many examples of 
rotting berries. We dug up the first clump of vines upon which such 
berries were found. The roots were very'large, and were matted and dark 
in color. At a few yards' distance from the first plants removed, we 
found a very healthy clump of vines, the berries of which were sound and 
of a good, acid taste. The roots of these vines were found to be very small, 
and much whiter than the first examined. On seeing this, Mr. Goodel, 
exclaimed, '^Something wrpng with the roots," although he was notl 
aware that I had already reached the same conclusion. He complained 
that the soil was frequently sour, and had sometimes the odor and taste 
of acid. I was frequently informed during the early part of my investiga- 
tion that the cranberry on Gape Ood is not subject to rot. Indeed, per- 
sons from that section assured me that rot, or scald of the berry, is 
wholly unknown in that region. As the statements seemed trustworthy, 
I suggested to the cranberry-growers of JSTew Jersey, that an examina- 
tion of the conditions under which the cranberry- vine was said to be so 
soccessfnlly cultivated there, might lead to practical benefits. With 
this view I procured proper introductions to the leading cranberry-growers 
of that region, and proceeded to Gape God, arriving at Harwich Gentre 
about the 26th of July. The first plantations visited were those of 
Captains Bobins and Small, both extensive and experienced growers of 
cranberries. I also visited the plantations of Dr. Pitcher and others, at 
Hyannis. Gontrary to expectations and reports, I found the rot of the 
cranberry to be well known on Gape God, and on just such soil and un- 
der the same general conditions as in the vicinity of Bricksburgh, N. J. 
Fermenting peat-bottom, or fermenting sanded grass-bogs, subject to 
back water, large matted roots, and berries either bitter or of the flavor 
of flat acid — such were the circumstances under which diseased berries 
were uniformly found. But, as in Few Jersey, there are on Gape God 
very fine plantations free from disease. Although nearly all of the 
plantations of Gaptains Bobios and Small indicated high cultivation, 
the favorable condition of their soil and surroundings had as much to 
do with the production of good crops as had the attention bestowed on 
them. Many patches which had proved a failure were pointed out to 
me during my investigations on Gape God, although in some cases more 
money had been wasted on them in bringing them under high cultiva- 
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tion than bad been spent on tbe successfal bogs. My examination has 
shown, thns far, tbat in every instance sonr soil, high temperature, and 
large, dark, matted roots are the invariable attendants of rotting ber- 
ries. 

Much diversity of opinion exists on Cape Cod, as well as in New 
Jersey, as to the best kind of pea^bottom8 to be used for cranberries. 
I have found snccessfnl cultivation of this crop on cedar and maple 
bottoms, the waters of which were charged with bicarbonate of iron in 
solution. Not unfrequently would the peat be found six feet in thick- 
ness. Captain Small has a successful plot, consisting of coarse, sharp 
sand, deeply colored with iron. The bed of sand is 18 inches in thick- 
ness, and rests on "hard-pan,''^ a solid bed of bog-iron. Such iron- 
basins are formed from the precipitation of iron held in solution in the 
water which flows over the bog-land. Captain Small informed me that, 
on some parts of Cape Cod beach, cranberries grow successfully on 
pure sand when provided with an adequate and constant supply of 
I)eaty water. Much stress is placed on the quality of sand by all cran- 
berry-growers. It is claimed by all with whom I have conversed on 
the subject, that coarse, clean, sharp sand is best adapted to the growth 
of the vines, and my own experience coincides with this view. In some 
cases only an inch of sand is placed over a peat-bottom, and then it is 
planted with vines, the roots growing directly in the muck. In other 
cases as many as 10 inches of sand have been placed over the mack 
or peat, the growth of roots in such cases being confined wholly to the 
sand, which, however, conveys the soluble humus of the peat to the 
roots of the plants. There is always a rankness of root and vine- 
growth when the vines are planted directly in peat, and as the growth 
of plants is continued longer under such conditions, they are longer 
in bearing their fruit. The same remarks apply to plants which are 
heavily manured, and constantly supplied with an abundance of water. 
I have found in every case where the runners have been sanded to the 
depth of about an inch, and properly watered, they readily take root 
in the fresh sand and produce a flne growth of lateral branches. It 
has been found in some cases that sanding the vines in this way has 
as good an effect on their growth as an application of guano. Several 
small cranberry-plantations were pointed out to me which had, at vari- 
ous times, been flooded with salt water, not only on Cape Cod, but also 
in New Jersey; but there was no evidence to show that salt sea-water, 
reduced in strength by heavy rains, affected the growth of the vines fcHr 
good or evil. 

It is believed by mauy successful cranberry-growers that the runners 
of the vines should be sanded at least once in four years when practi- 
cable, and some growers sand them as often as once in three years. The 
great advantage derived from the sanding process consists in thestimn- 
lating of new roots along all the runners imbedded in the sand; and it 
seems from my investigation that the original roots decay in conseqoence 
of the vigor of tbe new ones ; but the sand also protects the runners 
from extreme heat and premature frost. 

At the Bricksburgh annual meeting of the Cranberry-Growers' Asso- 
ciation, I was informed by gentlemen from Pemberton and its vicinity, 
tbat the plantations in their neighborhood differ very much from all I 
had yisited. Their soil is savanna, and is very dry in most places, and 
previous to the last three years their berries had not rotted. I was 
further informed that Mr. Hinchman's plantation, near Medford, pre- 
sented conditions which apparently could be found on no other, his vines 
being more copiously watered than any I had yet seen, while his benies 
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were exempt from the rot. At the earnest reqaest of members of the 
association I visited this plantation, and those in the vicinity of Pem- 
berton above referred to, as well as that of Mr.N. H. Bishop, near Mana- 
hawkin, Ocean Connty, in order to obtain additional facts in regard to 
the habits of the cranberry-plant under new and exceptional methods of 
culture. 

I found the plantations of Mr. Bishop, which embrace about 80 acres, 
in a very high state of cultivation. This gentleman has probably ex- 
pended a larger amount per acre, and devoted more attention to the 
preparation of his bogs, than any other cranberry-grower in the United 
States. He is regarded by all the New Jersey cranberry- growers as one 
of the most zealous, clear-headed, and successful of their number. 
Practically, rot is unknown on his bogs. In company with Mr. Bishop 
and others, I made a thorough examination of his vines and berries, and 
also of the muck underlying his cultivated ridges. The peat is about 
five feet in thickness, is well decomposed, and quite homogeneous in 
texture. The bog was formerly a white-cedar swamp. Mr. Bishop is 
fortunate in having a fine supply of water. Cool and uninterrupted 
breezes pass over his plantations, a circumstance of considerable im- 
portance in connection with cranberry-culture. It was, doubtless, largely 
due to these favorable conditions that the extreme heat and drought of 
last August and September produced no unfavorable effect upon his 
crops. I examined the muck or peat of an adjacent bog, belonging to 
the same gentleman, which had dried up during the summer, but had 
not been drained or brought under cultivation. A hole was dug about 
three feet in depth to ascertain the character of the subsoil. We found 
it as free from odor as the cultivated bog-land, and as well decom- 
posed. It was evident that nearly all the muck of this cedar-swamp had 
long since passed through its fermenting condition. The cultivated land 
is perfectly drained, and the ditches are filled with running water. Mr. 
Bishop has put an unusually large amount of pure sand, not less than 
10 inches, over the muck of his bogs. The roots of the vines conse- 
quently grow in the sand, which, by capillary attraction, conveys to them 
the soluble humus of the peat. 

The true character of the peat in relation to cranberry-growth is still 
a matter of doubt ; but one thing is evident, namely, that such masses 
of peat will always absorb and retain a large amount of water, and will 
thus tend to keep the sand on the top moist. Certainly the humus of 
the peat is not itself absorbed by the roots of plants, but humic acid 
is seldom free from ammonia, and the oxidation of peaty matter may 
also contribute to root and plant growth by supplying carbonic acid, 
which is one of the essentials of plant-food. 

In company with Senator Gaskill, and Messrs. Theodore Budd, Joshua 
Forsyth, Japhet Alston, David D. Coles, Ives Davis, and others, all 
engaged in cranberry-growing, I visited the principal plantations within 
several miles of Pemberton. Drought had disastrously affected this re- 
gion. Pines were on fire in many places and burning with great fury, 
owing to their extreme dryness. The streams had dried up, with few ex- 
ceptions, and no water was found within five feet of the surface on the 
cranberry-lands. There is very little heavy bog-land in this district ; it is 
nearly all of savanna, usually called black sand, composed of pure, sharp, 
white sand, combined with about 3 per cent, of black vegetable matter. 
Sometimes cranberry-cultivators at this place cover the runners with 
pure white sand. During very high temperatures, it t>rotects, in a 
measure, the roots of the vines from the scorching rays of the sun. I 
found the white sand on the vines so hot that it was disagreeable t^ 
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hold in the hand, bat the black sand near the same place was still hotter, 
and the cranberries on the vines were literally baked. Previous to 
visiting this district, I had not admitted that rot of the berry was ever 
produced by a scorching son, but I now have sufficient evidence of that 
fact. 

On the 9th of September I visited the cranberry-plantations of Joseph 
C. Hinchman, at Taunton, near Medford, Burlington County. They are 
subdivided into several plats, which are peculiarly and favorably sit- 
uated for cranberry-culture. A stream of pure cold water flows through 
all his plats, most of which are nearly surrounded by high banks. 
From these ooze unseen currents of water, which moisten the cran- 
berry-plats below them. The stream which flows through Mr. Hinch- 
man's principal bog is about three feet deep and twelve feet wide, and 
is slightly tinged with soluble humus (peaty matter) and bicarbonate 
of iron. In several of the bogs there are sulphur springs, one of 
which flows in the middle of a cranberry-plat without doing any apparent 
injury to the plants. It may be remarked that Mr. Hinchman's cran- 
berry-vines, although cultivated, are growing in water as if in a wild bog. 
The condition of his bog-land vines and berries at once demonstrates 
that the cranberry-vine may be brought to a high state of cultivation, 
although the roots may be submerged in water the year round. Many 
valuable^ experiments have been made by Mr. Hinchman to ascertain 
how much drainage may be profitably employed, and the description of 
sand, as well as the amount per acre, that should be used on bog-land 
previous to the planting of vines ; also, how much should be laid over 
the vines when in full growth. 

I think that the Taunton plantations would be very little improved by 
the use of lime, while on the driest portions of them a much larger 
yield of fruit would be obtained by the firee use of fertilizers applied 
after the removal of the water of the Winter flooding. On the margin 
of these plantations Mr. Hinchman has erected an extensive building of 
stone for the assorting, cooling, and storage of berries. Cylinders are 
supplied with an ice-mixture, through which cooled air is carried by 
means of suitable machinery over and through the crates of berries 
awaiting transportation. 

This is the only place in the United States where machinery is em- 
ployed to cleanse, cool, and assort the berries previous to shipment. 
The important fact was established by my visit to Mr. Hinchman's 
bogs that the cranberry- vines are not injuriously affected, even though 
the roots may be submerged from one to two inches, provided the water 
is cool and in motion. Mr. Hinchman's plantations possess greater 
natural advantages than those of Mr. Bishop, but he will, notwithstand- 
ing, have a smaller crop per acre than that gentleman, and his berries 
will ripen later. While walking over the Taunton vines my feet were 
frequently in two inches of water, and the use of rubber boots was in- 
dispensable, while the surface of the plantations at Manahawkin was 
comparatively dry. tJnder the wet system the vines have a greater 
tendency to extend in woody growth." The blossoms are consequently 
later in forming, and the berries later in maturing, than under the drier 
system of culture; but in a series of years the wet system might prove 
more profitable than the other, since it affords a better protection against 
grasshoppers, and also the berry and vine worm. These pests are un- 
known on Mr. Hinchman's bogs. An analysis of the berries cultivated 
under each system would probably show that those from the wet planta- 
tions contain less earthy and solid matter generally than those ftom the 
dry, and, all other conditions beiug equal, would probably keep better 
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than the former. A recent analysis of Captain Small's Oape Cod Early 
Black Bell berries gave one-fifth of 1 per cent, of earthy matter, while 
the common Oape Cod Bell berries of good quality gave about one- 
tburth of 1 per cent. 

The system of sanding cranberry-land is greatly varied. On Cape Cod 
the cultivators take advantage of their extremely cold winters. When 
their bogs are covered with ice of sufficient thickness to bear a horse 
and wagon^ sand is carted over it and spread to the thickness required. 
When the ice melts, the sand is deposited evenly over the vines, at a 
cost of ten to fifteen dollars per acre, for one inch in thickness. In 
Southern T^ew Jersey this system of sanding can seldom be practiced, 
owing to the mildness of its winter. Mr. Theodore Budd, of Pem- 
berton, N. J., informed me that in his neighborhood a layer of sand 
one inch thick can b^ spread over an acre of vines at a cost of $20, 
provided labor does not exceed $1.50 per day often hours, and when 
the sand is procured on the edge of the bog to be covered. On large 
plantations, consisting of one hundred to three hundred acres, a layer of 
sand one inch thick will cost fipom $40 to $60 per acre. The cost will, of 
course, vary according to the distance of transportation. 

The cranberry-growers of New Jersey are very much divided in opin- 
ion as to the amount of water that should fiow in the ditches of their 
bogs when the berries are coloring under high atmospheric tempera- 
ture. Some believe that excessive moisture and high temperature 
eause the berries to rot, while others equally intelligent affirm the 
opposite. Much of this uncertainty arises from the limited quantity 
of water famished at the fountain-head of many of the bogs under 
caltivation. A small stream will quickly fill the ditches of a 10-acre 
lot when stops or ^tes are used ; but, during high temperatures, the 
water becomes quickly heated, and instead of proving beneficial will 
prove hurtful to the vines, especially when the subsoil has not been well 
decomposed. Under such conditions fermentation will be promoted, 
producing organic acids and sulphureted hydrogen in the vicinity of 
the roots, while a much larger flow of water in the ditches would cool 
the substratum of the bogs, and remove, at the same time, all soluble 
noxious substances. 

At the Taunton plantation, Mr. Hinchman introduced a novel system 
of washing sand over his bog-land by means of a stream of water con- 
veyed for that purpose along the base of the high sand-bluffs which 
nearly surround his plats of cranberry-vines. I am informed by Mr. 
Hinchman that by the use of this system sand was washed, over his 
lands at the rate of ten tons j}eT minute. In this way a kind of sand 
charged with ocherous clay (which is at present deemed worthless for 
cranberry-culture) may be used, as the water floats and separates the 
clay from the sand, dei)ositing the latter on the vines, while the clay is 
washed away in the main stream, which was highly colored in conse- 
quence at a distance of ten miles below the point of operation. 

Before investing in cranberry-culture, more attention should be paid 
to the condition of the soil than has heretofore been done ; for on that 
depends the quantity of water necessarily required for the purposes of 
irrigation. When water is very limited in supply, it should be protected 
from the sun's rays in some practicable way. Small ponds or dams 
used as reservoirs might be protected by shade-trees, and in many cases 
streams might be easily protected in this way. On my last visit to 
Bricksburgh, September 12, in company with Dr. Merriman of that 
place, we visited one of his plantations for the purpose of testing the 
difterence of temperature of the waters at different parts of the bog. 
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The stream which supplied several acres with water was so small that 
it might have been all conveyed at the time of our visit through a 
10-inch pipe. It entered the bog from a ditch four feet in depth. A 
thermometer when immersed in it indicated 72^ Fahr. The water being 
somewhat protected from the sun's rays, the temperature at the exposed 
edge of the ditch at the same point was 90^ Fahr. At a distance of a 
hundred yards farther on, where the water was fully exposed to the sun's 
rays, the temperature indicated 89^ Fahr. Shaded water in a ditch a 
hundred yards still farther removed from the first ditch had the temper- 
ature of 780 Fahr., while the sand on the exposed edge of the ditch 
showed a temperature of 92^ Fahr. These observations were taken at 
4.30 p. m. 

In returning from Bricksburgh, I visited the plantation of the Atlantic 
Cranberry Company, near Elwood, Hamilton Township, in company 
with two of the directors, General Wright and Mr. C. E. Caldwell. 
This plantation consists of about 300 acres, and was formerly a wild- 
cranberry swamp. It was brought under cultivation within the last six 
years, but thus far has proved unprofitable to the stockholders. I found, 
on making an examination, that the roots of the vines were very much 
matted, and in massive clumps. Evidently the vines had been planted 
after the same manner, in large bunches. 

Four plants in hills, 12 inches apart, would give better satisfaction 
than twelve plants in a hill, with the hills two feet apart. The matting 
of the vines would be sooner effected by the former method, while the 
matting of the roots would be avoided. It is important that the ground 
be covered with vines as early as possible, as they prevent the growth 
of weeds, and in some cases uproot them. The cranberries on this 
plantation are remarkable for their sweetness, which is not an indica- 
tion of a healthy condition. Water is very deficient on this plantation, 
although there is an abundance within a short distance. 

It will be necessary, in my opinion, to procure a large and constant 
supply of water to insure success, although the ground, according to my 
examination, is in a very healthy condition, being free from bad odors ; 
but it will not remain long in this condition, without a perfect system 
of irrigation. A continuous movement of the water is necessary to 
remove the soluble, injurious substances which always accumulate 
during vegetable growth and decomposition. Stagnant water favors 
the growth of infusorial and cryptogamic life, which is highly injurious 
to the health of plants of high organization. 

The cranberry in the green state, and when growing vigorously under 
comparatively low temperature, is charged with starch granules, which 
are easily seen by the use of the microscope under a power of about 300 
diameters, especially when stained blue with iodine. Bain, moisture^ 
moderate temperature, and healthy soil cause a great increase in the 
size of cranberries without rotting them, but a deficiency of moisture 
and premature high temperatures, convert their delicate cellulose and 
pure starch into an excess of glucose, being really a chemical process, 
in which the plant does not take the least part. The production of 
grape-sugar in the berry is probably the next process toward its destruc- 
tion by inducing fermentation. 

This plantation stands greatly in need of irrigation, redistribution of 
the plants in many places, and sanding to the depth of at least one 
inch. Land-plaster would improve the land by stimulating new root 
and vine growth ; it also absorbs moisture from the atmosphere, with- 
out combining chemically with the plaster, and is therefore of more 
value to the vine in this respect than common burnt shell or rook lime, 
but the latter have their value as acid-neutralizers,*' sweetening the soil.*^ 
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The inqairy has freqneDtly been made, whether cranberries can be 
raised from seed by artificial culture. Mr. Joseph 0. Hinchman showed 
me about one-sixth of an acre of vines, which he had grown from 
seed. Having a large quantity of rotting cranberries, he decided to 
have them ground coarsely in a mill, taking care not to bruise the seed. 
The pulp was spread with a shovel thickly over a marshy piece of ground 
well protected by high banks. The seeds germiij^ted the following 
spring, and on the third summer the vine had formed a profuse matting, 
and yielded a small quantity of fruit ; the acid of the fruit had a good 
flavor, and a taste slightly bitter. Neither the berries nor vines had been 
affected by worms. The part of the bog on which the seeds were planted 
was abundantly supplied with cool, running water. I have been informed 
by several cranberry-growers, that they had endeavored to raise vines 
from cranberry-seed, but had always failed. The many varieties of 
cranberries found on plantations show that plants may be successfully 
grown from seed, when the conditions are favorable for their germination. 

About a century ago, on the lands owned by the Haskins family, of 
Dorchester County, Maryland, some cranberries brought down by one 
of the regular coasting- vessels owned by Sir William Pepperell of Pisca- 
taqua Eiver, (the Hero of Louisburg,) were thrown on the shores of 
the Choptank Eiver, from which grew an excellant crop of vines which 
gave value and character to the place for several generations of owners. 

The following extract from a letter to the Commissioner of Agriculture, 
relating to the profits of cranberry-culture, lias a general interest : 

Manama WKIN, N. J., November 3, 1874. 
Id reply to your request, I would say that I have about 400 acres of cedar-swamp bottom 
in this township. At Oxycoccus, my old plantation, there *are about 80 acres ; 22 acres are 
in cultivation, 18 acres in fall bearing-order. 

Bushels. 

The crop of 1871, on 18 acres, was 1,800 

The crop of 1872, on 18 acres, was 2,700 

The crop of 1873, on 18 acres, was 3,000 

The crop of 1674, on 18 acres, was 1,700 

Total number of bushels i. 9,200 

My Mayeta plantation contains 100 acres fine cedar-swamp bottom, of which nine acres 
were planted last spring. There I have canals for the purpose of conveying pickers and 
berries on and off the beds by water, in scows. These plantations, Oxyccocus and Mayeta, 
can both be irrigated the ditches serving as well for drainage as irrigation. From one acre 
I had what our growers call the largest yield known from a single acre. When the yinoa 
were only three years old, I harvested 225 heaped bushels of cranberries. The next year, 45K 
The following season, 375. The next year, 1874, 275. 

The 451 bushels, the crop of a single season on one acre, were sold by C. P. Knight &, 
Bros., 114 South Wharves, Philadelphia, for $1,804. 

The acre referred to in this letter cost about $800, including land (dam) flooding, and 
all expenses to bring it into bearing-order. 

N. H. BISHOP. 

We annex the following from French & Co.'s valuabl Annual 
Cranberry-Circular : 

The recent statistical report of X. R. French to the New Jersey Cranberry-Growers' Asso- 
ciation shows the entire acreage in New Jersey, under regular cultivation, to be 4,969 acres. 
Average cost at three years from setting, (the fruit-bearing age,) $334.50 per acre, making 
the total investment $1,662,130. Crops in this State have been, in 1871, 58,839 bushels ; in 
1872, 93,322 bushels ; 1873, 116,409 bushels. The average market-prices have been in the 
years named, $3.42, $3.21, $2.93, respectively. Abating $1 per bushel from market-price for 
cost of picking and marketing, would make the crop of 1873 worth, on the vines, $224,716, 
or 13| per cent, on the entire investment. 

The New Jersey fruitage in 1873 was most bountiful, but 40 to 50 per cent, was destroy^'^ 
by the rot. This season the average fruitage upon old plantation's is believed to be 30 to 
per cert, below last year, but the rot on these nas not been so severe. New bogs have s 
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feted most, as osnal, the entire crop in manj cases being lost. Allowing for increase of 
ac^r^age, we think the entire crop of the State must be 35 per cent, below that of a year ago. 
The crop on the eastern portion of Cape Cod is very light, and in many districts almost an 
entire failure. The western portion ahd the adjoining islands hare good crops. Nearly all 
ihe other oranberry-distriets of Massachueetts and Rhode Island have good crops* The 
few plantations on Long Island and other portions of New York have good crops. The 
fruit not affected by rot seems sound and sofid, promising to keep well. 

Mr. Joseph J. White, author of an interesting work on cranberry-cul- 
ture, and himself largely interested in the business, visited the Atlantic 
Company's plantation a short time before my examination of it. As his 
report is of general as well as of special interest to cranberry -growers, 
I submit the following extract from it : 

New Lisbon, N. J., Xinthmonth 16, 1874. 

Gentlemen : Agreeably to your request, I submit the following report relative to the 
** water-supply " ofthe Atlantic Company for the culture of cranberries : 

Your plantation becomes too dry during the summer, in consequence of jour thorough 
system of ditching, and the absence of aU spring water. This lack of moisture during a 
portion of June, July, and August was doubtless the cause of its failure. Without thorough 
ditching you could not have obtained the beautiful mat of vines you now have. The ditches 
are esstntialj and should be kept open and free from all obstructious from the time the flood 
is drawn in the spring, say May 1 to about June 20, when the water should be raised in all 
the ditches to witnin 4 or 5 inches of the surface, and be so kept until about the 1st or 10th 
of September, depending upon the weather. It should then be allowed to escape, and the 
ditches be thoroughly cleared of all obstructions until the time of flooding. This will insure 
you a good spring and fall growth of vines ; and, if the whole area is iirigated as above 
described, you will probably obtain good crops. 

While irrigating your meadow you should not raise the water over the surface of the 

f round, but, where necessary, dig small irrigation-ditches about one foot wide and one foot 
eep. Irrigation-ditches should not be more than three rods apart. Whatever plan you 
adopt for obtaining a supply of water, you should calculate upon a very considerable ex- 

Senditure of money for the consjtruction of numerous small gates or obstructions in the main 
itches and the irrigation-ditches, as above described. 

In view of the large area under cultivation, it is of importance that you should arrange 
your obstructions in the principal ditches so that they may be quickly opened, otherwise 
your vines might be partially flooded by a freshet, and the berries scalded shortly afterward 
by excessive l^t. Such calamities have frequently occurred, and, as a rule, it is never safe 
to allow water to rise over the surface of a cranberry meadow during summer. Probably 
the best plan of irrigating is frequently to raise and lower the water in the ditches, but I 
have no doubt that 500,000 gallons daily emptied into your ditches, arranged and managed 
as above described, will produce good results. 

The next and most important matter of inquiry is as to what are the best means of obtain- 
ing a proper supply of water for irrigation. The plan of erecting dams, as described and re- 
commended in your report on '* water-supply," has its advantages, but it is open to objec- 
tions, saving nothing of the expense of the plan. The practicability of holding water in the 
described pond, throughout an ordinarily-dry summer, is exceedingly douDtfiil. John 
€. Trautwme, civil engineer, and author of several standard works on engineering, says : 
* ' The total average loss by evaporation, filtration, and leakage from reservoirs of moderate 
depth, in case the earthen dams are constructed with proper care, and well settled by time, 
will not exceed above one-half to one inch per day, but in new ones it will usually be con* 
siderably greater." The filtration and leakage through your sandy soil would probably cause 
the loss to reach one inch per day. Allowing no water to escape through the flood-gates, the 
loss during the three summer months would amount to 7 feet 6 inches in depth, which would 
be sufficient, during an average season, to exhaust the pond. Then you may properly esti- 
mate the value of summer rain-fall. I give it for the last six years, as observea by T. J. 
Beans, principal correspondent of the Department of Agriculture for Burlington County, 
New Jersey : 

Rain- fall 
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Black-knot 
(Splia-'iia luorbusa, Schiceini'.z.) 
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During a drj seaaon, a few dm onlj tm necessary to dissipate the rain-fiaU of three 
mootbe. In view, therefore, of all tiliefiaotB, I think the cheapest and best method of obtain- 
ing a supply of water for irrigating your plantation will be to dig four wells, in line, at right; 
angles to the natural drainage of thecountir, and about 5 rods apart. Let each of the wells 
be o feet in diameter, and of sufficient depth to afford in the aggregate 1,000,000 gallons per 
day. The wells should be arranged in a straight line, with an engine in the oeater, haying 
sufficient power to raise 1,000,000 gallons 100 feet high in twenty*four hours. The eospne 
might be used for raising earth, pumping, dc.o., while sinking the wells. If it is found that 
four wells are necessary to affordf 1,000,(K)0 gallons per day, a lift-pump, with a capacity for 
raising 250,000 gallons 100 feet in twenty-four hours, should be placed 90 feet from the bot- 
tom of each well, the four pumps being worked simultaneously by one line of shafting. Four 
wells will yield much more water thui one of similar capacity, for obvious reasons. 

As 1,000,000 gallons would fill all your ditches once, a supply of 500,000 gallons per 
day would doubtless keep all the ditches you now have, and all the irrigation-ditches you 
will hereafter dig, full at all times. One well 8 feet in diameter and IC^ feet deep I esti*^ 
mate to cost — 

For digging 100 feet, at S3 per foot $300 OO 

For 45,300 bricks, for wall 8 inches thick, delivered, at $12 per thousand 543. 60 

For laying up wall 100 00 

For incidentals .^...'.. 100 00 

Total for one well ^ ^ 1,043 60 

For four wells 4,174 40 

To this will be added cost of engine-house, engine, pumps, and shafting. I would not 

recommend you to use the *' centnfhgal '* pump for this, as it is more especially adapted 

to moving large bodies of water a short height. 

Wishing you success in all your undertakings, I am, very respectfully, du:., 

JOSEPH J. WHITB. 
Messrs. E. Wrioht and Geo. W. Rich. 

With refereuce to the accompanying illastrations : 

Plate 1 represents what is known as the " Short Gowdy cranberry '^ 
vine. 

Plate 2 represents the long vine the third summer after planting. The 
berries of young vines are generally larger, more fleshy than those of 
older vines, and are therefore disposed of as early in the season a& 
practicable, being liable to ferment. 

Plate 3 represents a variety of modified forms of the cranberry. 1. 
The bell. 2. The cherry, 3. The bugle. 4. The red early bell from Cape 
Cod as found growing in New Jersey. 5. The cheese berry. 6. A modi- 
fication of the bugle. 7. Roots of the healthy vine intermingled with 
moss. 

Black-knot of plum Ain> chbbbt tbebs.— Having received fipom 
a gentleman of New Jersey, Mr. Abram MoMnrtrie, some excellent 
spec imens of black-knot taken from plum and cherry trees of di£forent 
ages, I resumed my Investigations of that disease with very satisfactory 
results. A portion of the fungus being removed from a specimen of the 
black-knot which had grown on a plum-tree about seven years old, and 
being submitted to an examination by the microscope, at a very low 
power, exhibited forms of fruit (peritheoia) as seen at 8. When viewed 
in section by a higher power, it appears as at 9 ; and in top view as at 
10, showing an indentation in each perithecium. 

When a perfect specimen, as seen at 9 or 10, is submitted to the action 
of nitro-mnriatic acid for about thirty minutes, a slight deoompoiHtion 
of the acid takes place, indicating that the resinous or oily matter of 
the perithecium becomes oxidised. These strong mineral acids have no 
destructive action on the organic structure of the perithecium, although 
they have the property of bleaching it in some degree, thus rendering 
it translucent, and making its cellular structure visible. If ammonia is 
applied in drops tathe specimens, after having been treated with acids^ 



174 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

tbeir albuminoids become pliable. This process is especially valaable 
-when applied to matured and dry specimens. Fig. 6 represents a very 
highly magnifled perithecium, a part of which is in section,* and rep- 
resents the internal arrangement of the a^ and sporidia in them. 
From my recent experiment on black-knot I am now able to demonstrate 
its stmctare. If a perfect perifchecium, which has been treated with acid 
and ammonia, as previonsly described, is gently braised on a microscopic- 
glass slide, by any of the well-known modes, the asci containing the 
true sporidia will escape, and frequently the sporidia will be seen in 
profusion on the glass. I have counted as many as ten sporidia in one 
ascus. When the peritheclum is very pliable, and the interior mass of 
asci well matured, it may be entirely removed by pressure, as repre- 
sented at A. A power of about 600 diameters is necessary to see it 
properly. 

An ascus measures about the one-thousandth of an inch in diameter, 
and is about seven times its diameter in length. 

If an ascus is treated with an alcoholic solution of iodine, containing 
a few droi)s of nitric acid, its nitrogenous matter becomes stained of a 
dark amber, while the sporidia retain their natural color. The asci will 
frequently exhibit, when treated with acids and alkalies, an expanded 
membrane of very delicate texture and quite transparent, as exhibited 
at A. T represents a sporidium ^ U an ascus showing the sporidia con- 
tained in it. 

The true cause of this disease is unknown at present. My luture in- 
vestigations will be principally confined to its mode of propagation. In- 
vestigations of this character lose much of their value when they are 
confined to the microscope and laboratory. Districts affected with the 
dreaded pest should be visited, and the roots of the trees and their 
branches examined, that the investigator may become acquainted with 
all the stages of growth of the fungus, and thus ascertain how the dis- 
ease is propagated. 

The fungus Erysiphe Tuckeri.— On the 15th of May last, one of 
the foreign grape-vines of the experimental grapery of the Department 
was found to be affected with the fungus called Oidium Tuckeri. It first 
appeared on the leaves, then on the green branches, and finally on the 
fruit. 

I determined to take advantage of its presence to make further inves- 
tigations in reference to its habits. I secured on a glass slide a few of 
its Oidium spores, placed them in a clean-glass jar containing a little 
water, excluded the atmosphere by a ground-glass stopper, and sub- 
jected the jar to a temperture of about 75° Fahr. during the investiga- 
tions. On the second day the spores were examined, when it was found 
that many of them had germinated. 

1, group A, represents the Oidium. I think that the spores in this 
case are thrown out from the peduncle^ in the same manner as soap- 
bubbles from a pipe. I have never seen a case of an Oidium spore hav- 
ing a small spore attached to it as if in the act of reproducing a foe 
simile of itself, as is so frequently observed in the spores of the common 
yeast-plant, (Torula cerevisitje.) The Oidium spores germinated, and 
threw out branches, as shown in the drawings, 2, 3, and 4. The protrud- 
ing branch of spore 2 difiers in form from that of 3. The branched state 
of 4 illustrates the changes which take place in 2. I have observed 
many spores germinating like 3, upon the functions of which I have 
been unable to decide. After exposure for a few days, more new forms 

* The stem or stalk that supports the flower and fruit of a plant. 
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of fungi appeared on the branches of the mycelium of the Oidium. (See 
5 and its ramifications, group B.) Nos. 6 and 7 next appeared, followed 
by 8 and 9 ; 10 represents a highly-magnified spore of PenicilUum glau- 
cum, 9 ; 11, the spores of 7, germinating, which resemble PenicilUum Ar- 
meniacum, Berk. The flask-shaped spores, 8, {Antennaria tenuis, Ness.,) 
are generally the last to appear. They belong to a genus of Torulacei, 
remarkable for their close resemblance to a Florence flask.* 

My object was to ascertain what changes, if any, would take place 
during the germination of the spores. I therefore varied my exi)eri- 
ments in numerous ways, and am satisfied that the forms 6, 7, 8, and 9 have 
no relation to the Oidium under experiment, but are distinct fermenting 
plants, living on and consuming the mycelium and spores of the 
Oidium, preventing the further healthy growth of the vine fungus. The 
facts observed have an important bearing on the cultivation of foreign 
grape-vines when grown in moist hot-houses, for since it has been shown 
that parasitic fungi are nourished by the spores and mycelium of the 
Oidium of the vine, and grow profusely on them, the vine itself will be- 
come affected by the growth of the fungi over its leaves, green branches, 
and fruit. I have frequently transferred to varnished glass slides the 
same class of spores direct from a leaf which had been kept unusually 
moist while growing. These will doubtless hasten the death of the plant 
on which they grow. The evidence is conclusive that when the flowers 
of sulphur have been applied early to mildewed vines, they have been 
saved, and that later applications have been unavailing. This may arise 
from the fact that the other forms of fungi, such as I have pointed out, 
may assist in tl^e destructive work. These experiments have been re- 
peated often under varied conditions, with an unvarying similarity of 
results. A slip of glass was varnished, and, when nearly dry, a vine-leaf 
covered with the Oidium was pressed on it, so that many of the spores 
adhered to the varnish. When the slip was introduced into a moist 
jar at the temperature mentioned, the spores adhering to the varnish 
germinated, as shown at B. When placed in an atmosphere containing 
turpentine, benzine, dr carbolic acid, they failed to germinate, and the 
distort,ed forms of the Oidium were deafly seen, showing the destruc- 
tive action of these substances on fungus-germs. 

I next plaeed the dust of roll sulphur on Oidium spores, and also the 
dust of the flowers of sulphur on a second lot, each set being secured on 
glass slides, an inch and a half wide by six inches long. 

These slides were subjected to moisture and heat, as before, in sepa- 
rate jars. After the usual exposure, it was observed that the same 
fungus forms of group B appeared on the germinating Oidium. 

These results were not expected, as it has been generally supposed 
that sulphur is a perfect preventive of fungoid growth. This led me 
to test the effectiveness of sulphur for that purpose. I placed in an 
eight-ounce jar four ounces of pure water, one ounce of green peach- 
leaves, and two ounces of the flowers of sulphur, and subjected the whole 
to a temperature of 75"^ to Si)'^ F. In three days fermentation commenced 
in full force, giving off a strong odor of sulphureted hydrogen. In the 
course of ten days the leaves were completely destroyed by the fermen- 
tation, demonstrating that, if the flowers of sulpliur are anti-fungoid, the 
beneficial results of its ap[ilication have not been due, as has been 
supposed, to its chemical qualities, but, probably, to its absorption of 
moisture. 

"Griffith and Henfrej's Micrographic Dictionary says of this genus: *'No British repre- 
sentatives of this genus appear to have been recorded hitherto." (P. 29, vol. 1, second 
edition, 1360.) \ 
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These experiments also go to show that the vine fungus is a true para- 
site, and that it will not fruit when removed from the plant on which it 
grows. A peculiar condition of the atmosphere may also be necessary. 
The Oidium form of the fungus is not supposed by mycologists to be a 
true mold, but merely a condition of a species of Erysiphe. Group B 
represents a theoretical view of its supposed condition ; 12, 13, and 14, 
its stages of fruiting. Figs. 14 and 15 are filled with little sacs contain- 
ing sporidia which germinate. Fig. 16, group D, represents one of 
them, and 17, a branch of mycelium growing from them, on which grows 
the Oidium. 

It is stated on good authority that the fruit of this fungus has not 
been seen on the vine in Europe. In the fall and summer of 1871 and 
also 1872, 1 found specimens of its perfect fruit in great profiision on the 
foreign vine of the grapery of the Department. During the last two 
years, 1873 and 1874, not a single specimen of fruit could be found. 
Late in the fall of 1872, Mr. William Saunders, superintendent of the ex- 
perimental gardens, had all the branches of the foreign vines in the 
grapery painted with a mixture of clay and carbolic acid, for the pur- 
pose of destroying the fimit of the vine fungus. Future observations 
may show that such treatment will prevent, in a measure, the ravages 
of the vine fungus. It has long been observed that very dry seasons 
are favorable to the growth of the Erysiphe fungus. Although a hundred 
foreign vines were exposed to the Oidium in the same grapery, very few 
were affected by it during the last season ; and it is observed thiftt the 
mildew is confined to certain varieties. The black ELamburgh, for exam- 
ple, was not affected at all by it, although growing side by side with 
mildewed vines. The green wood is always more iiy ured by the Oidium 
than the ripe ; consequently, as some varieties of vines ripen sooner 
than others under the same conditions, so the green branches of the 
later varieties will probably be more affected than those of the early. 
It was shown by my paper on the fungus of the American grape-vine, 
in the Annual Beport of the Department for 1871, that the early spring 
leaves of American grape-vines are not affected by the mildew {Perono- 
spora viticola) during the sunvmer months, under ordinary conditions, 
although the leaves that sprout in summer, particularly during rainy 
weather, when sappy and of a very light-green color, are very liable to 
be affected with the mildew, particularly some varieties. 

In the fall of 1872 I selected several vine-leaves from the Depart- 
ment foreign grapery, having on their surface patches of mildew inter- 
mixed with perithecia of the IJrysiphe Tuckeru Having removed portions 
of them, I placed them on glass slides, and secured them in position with 
gum-water, over which I placed a thin glass disk. While viewing them 
under a power of about 100 diameters, I applied pressure on the disk in 
order to burst the perithecia. I used great care in my manipulation, but 
failed to get sporangia out of them. I then laid the leaves aside until 
November, 1874. In consideration of recent successful experiments on 
perithecia of black-knot fungus, I resumed my experiments on those of 
the foreign grape-vine mentioned. I removed a small portion of the 
leaves procured in 1872, containing the perithecia, placed one of them in 
a capsule, and poured over it concentrated ammonia, with the view of soft- 
ening its albuminoid matter. To another portion I added nitro-muriatic 
acid and neutralized the acid by ammonia. This latter method has the ad- 
vantage of bleaching the perithecia, which is naturally opaque, but when 
partially bleached areof a translucent Vandyke- brown color. Under either 
treatment the perithecia become soft and pliable, and the proper degree 
of pressure may be given during the operation while viewing them under 
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the microscope. In this way I have succeeded in bursting them and 
forcing out their sporangia in perfect form. I had previously failed in 
this experiment, probably for the reason that the sporangia had not 
matured sufficiently, and in consequence of the thinness of their cell- 
walls they burst with slight pressure, and a grumous mass was all that I 
obtained. The sporangia of perithecia of Mierosphceria are easily removed, 
and seem to bear more pressure without breaking the cell-walls of the 
sporangia than those of the vine, judging from my experience thus far. 
During the last four years I have examined many hundreds of spec!- 
mens of the Oidium form of the vine fungus, but in no case have I seen 
connected with them pycnidia, a fungus described and illustrated 
by Professor Amic6 and Doctor Plomley, of Europe, and represented by 
them as connected in some way with the Oidium. I am certain, how- 
ever, that I have found in great profusion, during the summer and fall 
of both 1871 and 1872, on the vines in our foreign grapery, the true 
fruit or perithecia of Erysiphe Tuckeru The Eev. M. J. Berkley says : 

It is irae that the real sporangia of the vine-mildew have not jet been observed. * • • 
We do not doubt, therefore, that at some future period the true sporangia may be found, 
and we trust that the little parasite which has been of such unlooked-for importance may 
still preserve the specific name orifldnally assigned to it, in honor of the meritorious cultivator 
who first observed it. * • * It may, therefore, be named Erysiphe Tuckeri, and the 
name of Oidium Tuekeri should be rejected. 

When Professor Planchon visited this Department last year, I pre- 
pared for him a microscope-slide containing specimens of the perithecia 
of Brysiphe Tuekeri, taken from a foreign vine of the Department 
grapery. 

Should the climatic condition of the summer and fall of 1875 prove 
favorable for further investigation in this direction, I may be enabled to 
define more clearly the habits of JEJrysiphe Tuekeri, on a knowledge of 
which depend^ the proper remedy to be applied for its destruction and 
the consequent protection of the vine. 

The following extract from a lecture lately delivered in the Boyal 
Agricultural College, England, by Prof. W. R. McNab, I think will be 
of interest to all who desire to enter on the study of cryptogamio 
botany: 

The study of the lower orders of plants is attended with many and great difScuUies. Thia 
is owing chiefly to the minute size of the objects themselves, requiring as they do the micro- 
scope for their investigation. Then, again, most of our botanical text-books give only tiie 
most superficial description of the lower groups, and fix the whole time and attention of 
the student on the higher or flowering plants. The consequence of this is that the study of 
the higher plants is carried to such a length in our lectures on botany that little or no time 
is given to the lower orders, a plan of prc^edure as philosophical as that of teaching zodlogy 
Boerely from the vertebrates and onutting all other divisions. In the course of lectures 
on botany delivered in the Royal Agricultural College, I attempt^ to follow a more philo- 
sophic plan, and devoted some time to the consideration of the lower plants. Certain rorms, 
whose life-history had been ascertained, were selected, and not possessing parts comparable 
to the stems and leaves of the higher plants. 

To the more or less flattened or rounded oellolar expansion of these plants, which may 
consist of only one or of thousands of cells, the term thallus has been applied ; and the 
three groups possessing this ms^ be united, to form a luve division of the vegetable king- 
dom, called the Thallophptes. The thallus ma^ consist of one cell or of many cells ; these 
may be either similar or dissimilar. In some of these ThaUophiiUs we have plants consisting 
of one cell, which performs the functions of nutrition during the day and those of reproduc- 
tion during the night. In others we have one part of the plant set aside to perform the 
function of nutrition, while another part performs the function of multiplication only. la 
most of the sea-weeds the part of the thallus set apart for the purposes ot nutrition is I a. 
while the reproductive organs occupy only a small portion. In the funguses we have Di. 
which obtain most of the nutriment ready made, and, as a consequence, an elaborate i 
system is not required. Henee that portion of the thalliis in funguses set aside for t j 
poses of nutrition, oaUed the mycelium or spawn, is comparatiyeiy small, while the uig^ 
for performing the functions of reproduction predominate. The same law holds in the ; 
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mal kingfdom, as in many parasites we have a low type of the nutritive system and a largely- 
developed reproductive system. 

In most or the ThaUophytes we have two modes of reproduction, one a true sexual process, 
in which we have parts equivalent to the stamens and pistils of the higher plants, while the 
other is asexual, and therefore to he considered as a process of budding^. These two modefi 
of reproduction either alternate or else we may have budding taking place two or more 
times in succession before sexual reproduction again occurs. This fact is of the gpreatest 
importance, and must not be lost sight of. 

In many of the sea-weeds we have this alternation of sexual g^eneration with budding. 
At one period in the life-history of the plant true sexual organs may be produced, while at 
the other periods we have numerous small cells given off, each armed with two or more hair- 
like appendages. As these appendages are capable of moving, they propel the whole mass, 
to which, on account of its peculiar animal-like motions, the term zoospore lias been applied. 
The zoospore may therefore be considered as a movable bud of the simplest possible con- 
struction. The same alternation of sexual generation with budding is to be met with in the 
funguses, and the Peronospora affords a very good example of it. 

Many of our readers must have observed dead flies floating in water in the autumn, 
with their bodies all covered with fine hair-like threads. This appearance is produced 
by a plant, which was formerly believed to be a sea- weed, but is now placed among 
the funguses. If we examine the thread with the microscope, we observe a cellular mycelium 
or nutritive portion of the thallus. At the end of some of the portions of the mycelium we 
may probably observe a single large cell, the contents of which become broken up into 
small portions. These small portions of the protoplasm become liberated, and are zodspores 
or rounded masses of protoplasm, with two hair-like appendages. When free, they are 
capable of moving about for some time, and then growtn takes place, and each one will 
form a new plant ; but in another we may observe that the ends of the branches of myce- 
lium form a club-shaped cell. This club-shaped body is the female reproductive org^an, 
and is called by botanists oogonium. At eacn side of this club-shaped i>ody two smaller 
bodies can be seen, which spring from the same portion of mycelium as the oogonium, but 
b^low it; they are two small branches, which grow upward till they come in contact 
with the odgonium, being, in fact, the male reproductive organs, called by botanists an- 
theridia. 

Inside the oogonium are the granular contents, or portoplasm, forming the odsphere. 
This oosphere is fertilized by the contents of the small male branches, one or more oospores 
being in this way produced. The odspores are in fact comparable with the fertilized 
seed of the higher plants. After a period of rest the oospore germinates, and produces a new 
plant. The reproductive brocess in tne fungus resembles that of many sea-weeds which fonn 
oogonia and oospores, the oospores being formed after fertilization from the contents of the 
oogonium. Then, in the production of tne moving buds, the zodspores, which multiply the 
^lant asexually, these funguses closely approach the sea- weeds. The passage from Achyia (the 
fungus possesses the sea-weed -like character just described) to the fungus producing the 
potato-disease is but a single step. In Peronospora infestans we have a thallus with the 
nutritive portion of it, the mycelium, ramifying through the potato-plant. It has also two 
modes of reproduction, sexual and asexual. In the asexual form we have a branching 
tree* like form of the mycelium, making its way through the stomata or breathing pores of 
the leaf. 

This branching portion bears rounded swellings, arranged in a somewhat beaded manner, 
and called conidia. They do not produce zodspores. but develop a mycelium distinctly. 
This is apparently figured in the Gardener's Chronicle, November 4, 1871, p. 1420, Fig. 3, as 
occurring in Peronospora infestans. Other observers, however, assert that the conidia never 
produce a mycelium directly, but alw*ays from several, in general ten, zodspores. The cote- 
pores, after moving freely about, attach themselves to the cuticle of the plant, and sarroond 
themselves by a delicate wall ; they then bore through the outer wall of^the epidermic cell, 
and form a mycelium ramifying through the intercellular spaces of the potato-plant. If the 
young mycelium is formed in the tuber or potato, it may remain dormant during the winteTy 
and then spread through the young plant as it grows. 

The sexual organs of Peronospora develop inside the tissues of the host plant The ex- 
tremities of certain of the threads of mycelium form rounded bodies — the oOgonia. Inside 
the oogonia a portion of the protoplasmic contents forms the oosphere. On another branch 
of mycelium the antheridium is produced, which adheres to the wall of the oogoidam, the 
contents passing into the oosphere, which is thus fertilized and the oosporQ formed. The 
oospore is surrounded by a thickened skin, which is rough and dark brown in color. After 
a period of rest, the fertilized oospore germinates, and produces mycelium. The Artotrogua 
figured in the Gardener's Chronicle, J ):fri, p. 1420, (a, ) is probably the oogonium, with the 
odspores. 

1 he fungus producing the potato-disease is thus interesting botanically from its peoaliar 
relations to certain of the sea-weeds, in its mode of sexual reproduction, and in the produc- 
tion of moving zodspores. From the efifect of rain or dew in liberating these zoospores it is 
not difficult to undcrstaTid how the disease spreads rapidly in damp weather. 
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The reported experiments with the Fultz wheat continue to be as 
favorable as heretofore; no falling off in average yields nor any deterio- 
ration have been reported. The snccess which has attended the di-tri- 
bntion of this wheat is something uunsual» The large produce per acre, 
and the adaptation of the wheat to diverse soils and latitudes, have 
created a demand for it among formers which the Department cannot be 
expected to supply. It was said in the Annual Eeport of the Depart- 
ment for 1872 that in the selection of this wheat it was especially in- 
tended to add an impulse to wheat-culture in the Southern States, by 
furnishing an early, hardy, prolific, and reliable kind, calculated to in- 
spire confidence and stimulate endeavor. That the Department was not 
mistaken is suflflciently clear from the reports heretofore published and 
from those of which notice will presently be made. 

In Saratoga County, New York, one grain of Fultz wheat threw owt 
nine stalks, bearing 378 kernels ; selected heads in the field contained 
50, 53, 58, and up to 63 kernels. Two quarts, sown about four weeks 
later than the planting season in Suffolk County, produced 40 quarts on 
a plot 16 by 90 feet. 

One bushel, sown on an acre of ground, in Delaware, yielded 36^ bush- 
els. 

A farmer of Prince George's County, Maryland, 'sowed, in 1871, two 
quarts, on land which was naturally moist, too much so for the grain; 
two crops of Irish potatoes had been raised on the land in the two pre- 
ceding years ; horses and cattle ran upon it during the winter. The wheat 
sown produced 3J bushels of fine grain, or fifty-six fold. This product 
was again seeded, and yielded 32 bushels, the quality not having dete- 
riorated. It is considered a hardy variety. The Frederick County Ex- 
aminer records a yield in that county of 42 bushels per acre on 42^ 
acres ; ^' a result which, as far as we have heard, has nowhere been 
equaled." 

Mr. John A. Parker, of Tappahannock, Virginia, says he finds that 
sowing one-half bushel of this wheat to the acre is amply sufficient. 
It branches better than any other kind he has yet seen, and at the time 
of writing (January 18) shows much better than any fields of other 
kinds on which one and a half bushels per acre were sown. << The little 
parcel sent by the Department three years ago has caused a revolution 
in wheat-raising here." In Prince William County two quarts yielded 
57, or, according to the amount of ground employed, within a fraction 
of 30 bushels per acre. Tappahannock, under the same treatment, gave 
less than 19 bushels per acre, sown on gray forest land. In Wythe 
County, four quarts, sown September 15, 1873, yielded sixty quarts of 
clean wheat. This product was planted September 9, 1874. On ac- 
count of hardiness, this wheat is considered as filling a great want felt 
in that high locality. Lancaster wheat yielded at the rate of six quarts 
to one, and Tappahannock ten for one. In Dinwiddle County one bushel 
and a peck, sown on an acre of gray, stiff soil, in October, yielded 19 
bushels, superior in growth, yield, and weight per bushel to other vari- 
eties grown in the vicinity. The following interesting statement, which 
comes from Halifax County, is given entire : 

Tbe land, which had been in tobacco, was^^lowed with sin^irle-hoTse plow on the I6th of 
October, a warm, sunny daj, the croand warm and dry. It was then harrowed. Op * 
17th the wheat was rolled in FkMsmc g^oanoi floor of raw bone, and plaster, mixed, a 
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of each. The peck of Fultz was sown upon one-fourth of an acre of good land, or at the 
rate of one busnel per acre. The mixture above described was then applied at the rate of 
250 pounds per acre, being about 63 pounds put upon the peck of wheat, besides the fertil- 
• izer used in rolling it. The wheat was then toell dragf^ed. The weather was fine for the 
purpose, and it remained warm and clear for some time atlber the wheat was sown. The wheat 
shortly- made its appearance, looking very thin. It continued to look so, although having 
a healthy and green appearance until about the middle of March, up to which time there 
had been pretty severe weather and cattle and hogs wer^ most of the time on the wheat. 
On the 21st of April I sowed ashes, guano, and plaster broadcast on the wheat. By the 
1st of May the growth had improved very much, and on the 23d of May it presented a really 
beautiful appearance, the difference between it and another variety, known as the ** little 
red " here, being plainly visible. The Fultz had a broader blade and a larger and fuller 
head. It was, however, occasionally spotted by a bearded wheat, which was mixed with 
it and which appeared to be even a better kind than the Fultz. It was ripe on the 22d of 
June. The peck sown yielded eight bushels and a half, or at the rate of 34 bushels from 1. 
The grain was large and plump, and the straw bright, standing up well. 

A correspondent of Orange County, North Carolina, says that Fultz 
wheat has yielded more per acre than any other wheat ever cultivated 
in that locality. The highest yield of this wheat, up to this time, has 
been 35J bushels from one sown. A useful lesson to farmers may be 
drg^wn from the following extract from the letter of this correspondent 
— ^the lesson of interchange of seeds among farmers for the advancement 
of mutual interests : 

The Fultz- wheat fever among the farmers was very high while the Umited supply lasted. 
None was to be had except the product of seed originally sent by the Department. Doable 
price and two bushels for one of Fultz were offerea, but the agricultural club to which seeds 
had been sent did not feel at liberty to speculate on them. Therefore bushel for bushel, in 
small quantities, was exchanged to reliable farmers, who we felt confident would do the best 
with it. In Henderson County the Fultz yielded twice as much as other varieties. 

A correspondent writing from Lauderdale County, Alabama, gives 
the following as his experience with one quart of this wheat received 
from the Department in 1872 : 

This is my third crop from the one quart of wheat received. The amount of kund em- 
ployed was four and one-half acres, from which I have just thrashed ninetnr bushels of 
splendid wheat, or twenty bushels to the acre. It was sown in a field bv the side of eleven 
acres of reed-straw wheat, which yielded nine bushels to the acre. The season was very 
unfavorable on account of heavy and continued rains throughout March and April. About 
the 1st of May the Fultz was badly scalded, or blighted ; in fact, looked as if it would not 
make half a crop. With a favorable season, I am confident it would have made thuitj or 
more bushels per acre. I think it will prove the best wheat yet introduced into this jpart of 
the South. Our average yield of wheat for the last five years has been about ten bushels. 

Very favorable reports have been received from Texas. 

Beports from several counties in Tennessee, in addition to those of 
last year, continue to approve this wheat as a most vaJuable acquisition. 
In Smith County it is considered equal in quantity and quality oi yield to " 
the best varieties grown in the locality. A farmer of Campbell Oooiity 
reports that he sowed one gallon broadcast in 1871, and reaped 4| bash* 
els of beautiful wheat. The next year, he sowed one acre and reaped 
S2i bushels — the best wheat in the neighborhood. In 1873, sowed 20 
bushels, which, at the time of writing, presented a fine appearance. 
Four quarts were sown in McNairy County on one-eighth of an acre, dry 
upland soil, nearly worn out, but slightly fertilized with cotton-seed ; 
yield, 22 gallons, and about two gallons wasted in cutting and thrash- 
ing. A Coffee County correspondent says, concerning six quarts of 
Fultz received from the Department in 1871, that he handed Ave to a 
neighbor, who reaped a product of 8 bushels ; the next season's prod- 
uct from the 8 bushels was 24 bushels per acre, an average of 5 boabela 
over his other varieties. In 1874 his average was 25 budgets per acre, 
a gain of 5 bushels per acre over other varieties. Another fEirm^ in 
the same county sowed 2 bushels on 3j^ acres, which he had prepared 
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to SOW with timothy. He harvested 94 bushels of wheat from the 
amoant sown. A farmer of Bradley County makes the following state- 
ment : 

I sowed eleven varieties, and all bnt three rusted. Fultz, Arnold's Canada hybrid, and 
Burke's golden-straw did not rust, because they ripened from nine to fourteen days earlier 
than our common wheats. Burke's eolden-straw was fourteen days earlier and weighed 
seventy pounds to the bushel. It makes as much flour from 4.72 bushels as can be made 
from five bushels of any other variety. The Fultz yields more than any other. From one 
quart sown last year, and the proceeds resown this year, I have received 83 bushels by 
weieht. It produced on my farm 30 measured bushels per acre, weighing 64 pounds per 
bushel. 

A correspondent of Sullivap County says : 

The Fultz wheat gives a larger yield per acre than any other variety grown in this sec- 
tion. At the August meeting of the Watauga Farmers* Club a premium was offered for 
the best half acre of wheat harvested in 1874, each competitor to use his own judgment in 
selecting his plat of ground, kind of manure, seeds, &c. I experimented on a high, dry, 
gravelly soil, with stiff clay subsoil ; plowed the land in August*5 inches deep, and let it 
Be until the 10th of October; then harrowed, and spread eight two-horse loads of chip- 
manure from my wood-pile. I then spread 150 bushels of slacked lime on the manure, and 
replowed the ground ; sowed broadcast 45 pounds of Fultz wheat, October 21, harrowing 
three times. The wheat came up very soon, looking strong and sturdy : harvested June 
12. Product 1,264 pounds, or 21 bushels and 4 pounds on the half-acre lot. This piece of 
land never before yielded more than 8 bushels per acre without manure, and in this case I 
attribute my success to the lime and superior seed. 

In Hardin County, Kentucky^ one quart of Fultz produced 2busheld, 
which, sown the next season, yielded 83 bushels of excellent wheat. 

In Yinton County, Ohio, this wheat was very successful. Eight bush- 
els yielded 189 bushels, weighing 64 pounds per bushel, struck measure. 
This is the result of two quarts received three years ago from the 
Department. In Delaware County Fultz realizes all that has been 
claimed for it. Adams County: Six quarts, sown three years ago, pro- 
duced IJ bushels, which, sown the following season, yielded 21 bushels; 
and this product, planted on oat-stubble well prepared, the thinner por- 
tions top-dressed with stable-manure, yielded (1874) 425 bushels, weigh- 
ing 63 pounds per measured bushel. Number of acres employed, 12. 
A farmer of Knox County writes : * 

In the fall of 1872 1 sowed one pint of Fultz wheat on hilly fnx)und ; it produced one bushel. 
That bushel I sowed in the autumn of 1873, and it produced 33 bushels of excellent wb«at 
of plump, solid kernel, color of a yellowish cast It stands the winter better than any other 
wb^t, and produces a heavy straw, such as is necessary for a hilly country. I sowed the 
Fultz side by side with Lancaster, and the former will yield from 10 to 12 bushels more per 
acre than the latter. 

A yield of 50 bushels from 4 sown is reported from Saint Joseph 
County, Michigan, weight 63 ]^unds per bushel. 

In Scott County, Indiana, continu^ success is reported. A farmer 
reports that, after growing the wheat three seasons, he is satisfied it trill 
yield from one-fourth to one-third more than any other variety cultivated 
in the county. Two years ago another farmer in this county harvested 
180 pounds from four quarts j having planted this product, he raised 80 
bushels on two and a half acres. After two years' experiment a corre- 
spondent of Delaware County says, " it is the most promising variety 
tested here since the introduction of Bed Mediterranean. This season it 
yielded 30 bushels per acre, was about six days earlier than any other 
variety, the grain remarkably plump, and weighed 63 pounds per 
measured bushel. It readily sold for 25 cents per bushel more than any 
other kind of wheat." Hon. W. B. Niblack inclosed to the Department 
the statement of a farmer in his district, from which it appears that a 
sowing of one quart of Fultz, Novem ber 6, 1871, yielde^i 30 pounds. Tl 
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product was sown in Septeuiber, 1872, and yielded 10 bushels. In turn^ 
this was sown in September, 1873, and produced 300 bushels. Two 
acres, sown after tobacco, yielded 104 bushels. The entire crop was 
grown on clay soil. 

In Benton County, Minnesota, this wheat yielded at the rate of 42 
bushels to the acre. 

The results for three years on the experimental farm of the University 
of Wisconsin are given as follows : 



Sown. 



September 18, 1871. 
September 10. 1872., 
Septembers, 1873... 



Rate per acre. 



If buHnelg 

l| buMhelg.... 
l| buuhelg 



Harvested. 



July 12.. 
July 11., 
July 1.. 



Yield. 



33 buBhelg. 
20 bushels. 

34 buaheU, 55 pounds. 



The yield In eacl; case is given by weight, 60 pounds to the bushel ; 
the grain has weighed from 60 to 62 pounds per measured bushel. Hie 
crop of 1872-'73 was on new and partly low ground. The ice in early 
spring killed a part of the crop. This year, 1874, a lot on old ground, 
following oats, and on a side hill facing south, yielded 29 bushels ana 
261 pounds per acre. 

Keports from six counties in Missouri are all of the most favorable 
character, indicating that the Fultz wheat is beginning to be ranked 
above the Tappahannock, so popular as a variety in that State. 

From distant Oregon come similar reports concerning the adaptive- 
ness of this wheat. In Coos County the yield was at the rate of 34 
bushels per acre. A correspondent of Wasco County says: "It is a 
decided acquisition, ))roducing at the rate of 40 bushels per acre ; the 
grain is of extra quality, sown on prairie, without fertilizers or irriga- 
tion.^ 

Abnold's Hybrid, ISo. 9. — A Canadian variety, the history of which 
was given in the annual report of the Department for 1873. The fllrat 
distribution of it was made in time for the fall sowing of 1872. Experi- 
ments were reported and published by the Department in 1873, which 
indicated good results in Virginia, New York, Pennsylvania, Illinois, 
and Ohio, and failures or doubtful results in Nebraska, Iowa, Wisconsin, 
and some parts of Indiana. Some of the more important of the experi- 
ments in the year 1874 are here referred to. New. Yorkj Chautauqua 
County: The yield was bountiful and of excellent quality. Oneida County: 
Seven quarts yielded 225 pounds. At the same ratio per acre the yield 
would be 30f bushels. It ripened about the same time as Medi terranean. 
Virginia : A correspondent of Eockingham County says concerning his 
experiments with Arnold's Hybrid and Tappahannock, that " the first 
did tolerably well considering the drought in the spring ; from one-half 
gallon I raised a peck : Tappahannock did not do at all ; I got no seed 
from it ; it looked well in the fall and early spring, but the ravages of 
the fly and hard frost in March destroyed it totally.'' OhiOj Hamiltoa 
County : In 1873, one quart yielded 32, and this, in 1874, 15 bushels. 
Holmes County : The secretary of the County Agricultural Society 
says : " Two quarts of this wheat were sown in the latter part of Sep- 
tember on potato stubble. The land was fresh, having produced but 
two crops since having been cleared. It was a rich, calcareous loam, 
the land sloping a little to the east. The plowing was done with the 
common two-horse plow, the whole sown broadcast and covered with 
the harrow. Fertilizers of no kind were used. From these 2 quarts I 
harvested 5^ bushels of clean wheat, or 88 fold. It is a smooth wheat, 
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straw stiff*, growing 5J feet high, and ripening six or eight days behind 
the Mediterranean. The berry is long and of a dark red color, somewhat 
resembling the Mediterranean, when first introduced. On the 30th of 
August last, I sowed four acres of land with this wheat, keeping one- 
half bushel for exhibition at the county fair.'' Indiana, Dearborn County : 
A failure, injured by rust and midge. Wisconsin, Pierce County : About 
6 pounds sown September 5, on rich loam, was cut August 1, yielding 
3 bushels of very fine wheat having a large berry and weighing heavy. 
Stood the winter well. Minnesota, ITicollet County: Did not do well; 
A failure, also, in Louisa County, Iowa. A favorable report comes from 
Oregon, but the Tappahannock is considered the better wheat of the 
two. 

Jennings Wheat. — This variety originated in central Pennsylvania, 
and, on account of its superior excellence, a quantity was purchased and 
distributed by the Department in 1873. Only a few reports have been re- 
ceived concerning it. From these it is eyident that this wheat will prove 
an acquisition at the South. A correspondent writing from Delaware 
makes the following comparison : Jennings, sown September 10 ; cut 
July 1 ; product, at the rate of 36 bushels per acre, weighing 62 pounds 
per bushel. Fultz, sown September 10; cut July 1 ; product at the rate 
of 32 bushels per acre, weighing 60^ pounds per bushel. Mediterra- 
nean, sown September 10 5 product at the rate of 24 bushels per acre, 
weighing 58 pounds per bushel. All sown on a well-fertilized hillside 
of light clay soil with southeast inclination. The Jennings and Fultz 
stood well; the Mediterranean lodged early. The Jennings stooled 
abundantly. The quality of the wheat was superior ; skin thin ; grain 
plump, and flour white and rich. 

Dr. H. M. Price, of Fluvanna County, Virginia, reports the results of 
a comparison between the Jennings and two other varieties. He sowed 
the Jennings October 9, on one-twelfth of an acre, which before had 
been planted in cabbage. Soil, a dry, stiff' clay, which was fallowed 
and harrowed, and the seed turned under with a shovel-plow. No fer- 
tilizer used. On the same amount of land equal quantities of the Claw- 
son and Tappahannock, respectively, were sown. The following is a 
tabulated statement of results : 





Weight of straw. 


Weight of grain. 


Yield per acre. 


When ripe. 


Jvnninirf T . . . 


Poundt. 
485 
461 
401 


Pounds. 
165 
183 
122 


BusJuU. 
33 

36 3-5 
24 2-5 


Jane 16. 


OlAWion 


Jane 20. 


Tapi»ahaimock 


Jane 14. 



In Dorchester County, Maryland, one gallon of this wheat seeded on 
one-fourth of an acre of fallow land, October 5, produced 7^ bushels of 
perfectly clean wheat, which weighed 58 pounds to the bushel. It 
ripened about the 25th of June. The intense heat of the season pre- 
vented it fflling as well as under more favorable circumstances. It is 
regarded by the correspondent as a first-class white wheat, well adapted 
to the climate. 

A farmer of Garrard County, Kentucky, says that 4 quarts produced 
96 pounds of clean wheat ; *' it is fine and plump, stood the winter well, 
branches finely, and the straw is very strong and not liable to fall ; 
heads long and fiill.'^ A Monroe Coun^, West Virginia, correspondent 
sowed 4 quarts in September, and the yield was 3J bushels by measure- 
ment, or an increase of 29 to 1. The land was a clay limestone having 
a southeastern exposure ; no manure or fertilizer of any kind was usedc 
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. OATS. 

The new varieties of oats introduced by the Department have giv«i 
satisfaction. The Hopetown are very favorably reported upon from 
Tennessee. A correspondent writing from Maury County says : " The 
Hopetown seemed to me to be more vigorous, with larger stem, than 
other varieties. I am satisfied that the variety will do well in this 
county." In Smith County IJ bushels, sown March 20, yielded at the 
rate of 30 bushfels per acre, weighing 33 pounds per measured bushel; 
the yield in both quantity and quality pronounced equal to the best 
varieties. In Kansas the yield was large; iieads heavy and strong; 
straw stout, with abundance of fodder attached. In Polk County, 
Oregon, this variety is highly prized. A half gallon was sown about 
the 15th of April ; product, harvested July 20, ^ bushels, weighing 42 
pounds per bushel. "They are of a very quick, strong growth, and 
stand up well until they are ready to harvest." In Santa F6 County, 
BTew Mexico, this variety seems to be preferred to the White Schonen. 

The Potato oats, distributed for the first time last year, have been 
measurably successful. An account of this variety was given in the 
annual report for 1873. The success of the variety was quite marked in 
York County, Maine. In New London County, Connecticut, 4 quarts pro- 
duced 2J bushels of very superior oats, weighing 43J pounds per busheL 
Beports from three counties of New York have been received : Brie, a 
feilure — no particulars as to culture; Wyoming, two weeks later than 
other varieties; Steuben, on alluvial soil, matured a week earlier than 
the Probstier ; on clay soil ripened ten days later than common oats, 
but was heavier; on gravelly soil compared favorably with other 
varieties. The Schonen oats. were planted on yellow loam and grew 
nearly 5 feet high ; straw large and stood well, but ripened late, the 
berry being much lighter than that of the common variety. The 
reports from Pennsylvania are not uniform as to the success of this 
variety; while an account from York County refers to the oats as 
later than common varieties, although treated in like manner, a 
statement comes from Northumberland that this variety is very suc- 
cessful ; " the straw as long as rye and the yield of grain unusually 
large." Very favorable accounts have been received concerning expe ri- 
ments made in Columbia County. A correspondent in Campbell County, 
Virginia, states: ^' I cannot say too much in praise of the Potato oats. 
Two quarts yielded 2J bushels of the finest grain I ever saw, not- 
withstanding a very nnpropitious season." North Carolina^ Orange: 
^' Heads light and chaffy; do not seem to be adapted to this climate and 
soil." South Carolina^ Clarendon : Plants in March, tJie ground hav- 
ing been well prepared ; came up well, but were at least twelve days 
later in maturing than the common varieties ; yield good. TeniMS^eey 
Macon : Yield good in quantity but poor in quality, and later than other 
oats sown at the same time. Texas, Fort Bend : " The Potato oats sent 
me last spring were sown on light, sandy land ; harvested the last week 
in June ; yield heavy ; no sign of rust or other defect." From Mahon- 
ing, Ohio, a report of an experiment favorable to these oats has beea 
received. A farmer in Grundy County, Illinois, gives an account of a 
favorable yield, the stalks growing from 6 to 8 inches taUer* than the 
Norway oats sown the same day. Wisconsinj Dodge : From five to ten 
days later than the common oats, but the yield good and qu^ity supe- 
rior. In Minnesota this variety seems to have failed by reason of mst. 
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In Phelps, Missouri, the Potato oats did not equal the Excelsior, planted 
on the same soil. A Boone County correspondent says : 

The Potato oats were planted in fine soil, with much care, in one corner of a fifty- 
acre field of Black oats, a space bein^ left between the two yarietiee to prevent mix- 
ture. The season was unfavorable for oats, yet there was a medinm crop of both 
varieties ; the Black, however, were much the better. When the field was harvested, 
ten acres of the Black, next to and together with the Potato, were left standing for 
oue hundred head of Berkshire hogs, i left the Potato oats because I did not think 
them as good as the Black, which I have raised for many years with great success. The 
hogs consumed the whole ten acres of Black oats before touching the Potato. 

An importation of Fellow oats was made from Scotland, and first dis- 
tributed in time for the planting-season of 1873. The distribution was 
continued during the present year, with results as below. 

Maine^ Knox: The early Fellow and White Schonen oats yielded 
about equally — abont a bushel from one quart of seed. They appeared 
to grow more vigorously than the commonly known varieties, attaining 
a greater height by about 10 inches ; no tendency to lodge 5 heads heavy 
and kernels well filled 5 very much superior to the ordinary varieties. 
Vermontj Addison : Yield about 40 bushels per acre. A favorable report 
also from Washington County. Connecticut^ New Haven : Sown oni 
heavy, gravelly soil, yielded better than other varieties grown along* 
side them; on sandy soil, 3 quarts returned 3^ bushels, weighing 86 
pounds per bushel. Very successful in Wyoming, Pennsylvania. DeUnr 
^rarcj New Castle : Yielded at the rate of 48 bushels per acre, whije the 
Delaware oats yielded 37 on the same soil. The season was not favor- 
able for the growth of oats. Maryland^ Cecil: Grew taller, yielded 
better, and weighed heavier than common varieties. Washington : A 
valuable variety. As many as twelve heads from a single grain were 
noticed. Ohio^ Darke: A correspondent says this variety was sown 
thinly on a small patch of clay land ; came up well and grew finely ] til- 
lered very finely ; blades larger than those of common oats 5 straw 
strong, standing up well when common oats had fallen by reason of 
winds; ripened in August, one week later than common varieties sown 
at the same time. Ottawa : Sown in. April, and grew to a hei^t of 3 
feet ; are hardly as early as Black oat^s. Accounts from three counties 
in Illinois give favorable results ; in Hancock, earlier and better than 
any other variety, as reported by one correspondent 5 White Schonen, 
sown on black loam, yielded about 60 bushels per acre. MichigAUj Hills- 
dale : Four quarts sown on sandy, gravelly soil, ripened early ; yield, 
15 bushels of excellent quality. Wiscansinj Waupaca: Regarded as 
superior to White Schonen ; 2 quarts sown on one-eighth of an acre 
produced 3 bushels of fine oats, or at the rate of 54 bushels per acre, 
sandy soil, without extra cultivation. Door : Sown April 21, harvested 
September 1; straw short and coarse; grain handsome; yield not above 
the average. Potato oats sown and harvested on the same dates as 
above ; straw medium in height ; grain plump and handsome ; average 
yield a little better than common oats. The Schonen oats averaged over 
5i feet in height; grain of best quality; yield, forty-eight-fold. loway 
Floyd : '' Splendid oats ; 4 quarts, sown April 15 on prairie-sod, yielded 
more than 2 bushels." Another report from same county gives the 
weight of this grain per bushel at 42J pounds. Missouri^ Bollinger : Fel- 
low, Schonen, and Somerset sown at the same time, and the first-named 
considered the hardiest. Yield in Nemaha County, Kansas, thirty-fold. 

Experiments made with Somerset oats, a variety imported from Eng- 
land, have been very favorably reported from Maryland, Missouri, Iowa, 
and Kansas ; they seem, however, not to have succeeded so well in 
Alabama ana Texas. 
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RUXNEE'S WHITE CORN. 

On account of the high reputation of this corn in Missouri, where it has 
been cultivated for some years, the Department determined on a trial of 
it in other parts of the country to which it seemed adapted. A farmer 
of Benton, Missouri, says : 

I have raised this com about five years^ having first obtained a few kernels of it from 
Warren County, Kentucky, wliere it was noted for its superiority. I have ha<l extra- 
ordinary RuccesS; and so also have others in this section of Missouri. The demand for 
seed far exceeds the supply. I have found it more satisfeictory than other kinds. It is 
of a purer white, yields more per acre, and makes better bread. I raise two aud three 
Btalkis in the hill, but it rarely yields more than one ear to the stalk. I have raised 
on an average 85 bushels per acre. It produces weU on prairie, and on rich bottom- 
land yields enormously. Am of the opinion that one ear of this corn is heavier than 
two of most other kinds. 

Another gentleman of the same county, who has been cultivating 
com for fifty-one years, and has raised three successive crops of the 
Eunner, says : " It is freer from impurities of every kind than any corn 
I have raised. The ears are heavier than two of other kinds. It gen- 
erally produces one ear to the stalk, and from two to four stalks in a hill. 
In yield it far excels any other kind." Other farmers in the same vicin- 
ity corroborate these statements. Mr. James B. Golgrove, a practical 
miller, of Lincoln, in the same State, from whom a supply of this corn 
was purchased by the Department, says : 

Of its production, yield, and remarkable purity you know. There is only one verdict 
among reliable planters. True, there are some who condemn. Of this class you can 

Iadge. They come to miU with old ragged sacks, with cobs and hay stack in the 
Loles, shiftless characters, who plow shallow and cultivate poorly, then condemn the 
variety which does not yield a large return. Probably fifty well-to-do, thrifty farmers 
have assnred me during the fall (1873) that they never saw as good corn, as good yields^ 
nor any that stood the drought as weU. 

This gentleman, who has devoted much attention to corn-cultivation, 
says also, concerning this variety, that there are certain isothermal lines 
beyond which, even for experimental purposes, it would hardly be worth 
while to expect favorable results. He thinks that a line across the con- 
tinent dividing the State of Maryland on about the thirty-ninth parallel; 
thence southwest, so as to cut out the mountains of West Virginia ; 
thence through Southern Ohio, and striking the eastern boundary of 
Indiana on the fortieth parallel ; thence to the northern boundary of 
Missouri; thence west and embracing nearly or quite all of Kansas, 
wonld be a safe division of the country best adapted to its cultivation. 
In most of the Southern States, and especially where the soil, in addi« 
tion to its fertility, is a sandy loam, he would look for satisfactory resalts. 

The Department distribution iu time for the planting-season of 1874 
was not large, and the reported experiments have been few. The tests 
of next year will undoubtedly be more numerous as well as more satis- 
factory, and will, perhaps, go far toward settling the question of adapt- 
ability in many of the States. One thing, however, is very evident, thsLt 
the results attained in Missouri may only be equaled by the most care- 
ful cultivation. And when experimenters report, it is to be hoped that 
they will not fail to be particular in giving the details of cultivation. A 
mere statement that a variety succeeded or failed is really worthless. 
The questions are : What were the conditions of planting and growth! 
and what methods of cultivation resulted in success or failure T Some of 
the experiments reported from the first distribution are here given : 

Alabama^ Dallas: Planted on sandy loam, does well, but not con- 
sidered suitable for a field-crop. Florida, Suwanee : Fully three weeks 
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earlier than common corn ; excellent, and produces well. Madison : 
Sown late in spring, on land i)lanted in rye for pasture ; had two plow- 
ings. Planted common corn at same time on same land. Eunner's had 
small stalk, but heavy ear, so heavy that the corn fell badly. The 
common had not " silked ^ while the former was in roasting-ear, but the 
common had fine large stalk with fine ears. Eunner's would answer 
well for an early crop for meal-coru, and to supply fresh corn to stock 
instead of the old. Louisiana j East Baton Rouge: Has yielded im- 
mensely; ears large and very fine. Texas, KendaU: Three experiments 
are very flattering to this variety, especially with regard to its early ripen- 
ing. Williamson : Three weeks earlier than the common corn, and only 
one week behind Stowell's Evergreen. The following report of experi- 
ments with two varieties of corn is made by a correspondent of Bexar 
County : 



Kind of seed. 



Quality of soil. 



Time of rain- 
fall. 



Time of 
frost 



ManDer and time 
of coltiTatiou. 



When 
planted. 



When 
ripe. 



Yield per 



Yellow field- 
com. 



Black bottom- 
land. 



Gray sandy sur- 
face, yellow 
clay subsoil. 



May 10. 12, 28, 
29'. 30, 31, 
light; June 
16, heavy ; 
June 23. 24, 
light; July 

2, heavy ; 

3, light; 11, 
me d i u m ; 
16, 19, light. 



Apr. 10,11 



Snnner's white 



Black sandy... 

Black bottom- 
laud. 

Graysandysnr- 
face, yellow 
clay subsoil. 



Apr.10,11 

Apr.10,11 
Apr.10,11 

Apr. 10.11 



April 30 and May 
23, with one- 
horse plow. 



April 25, with 
sweep; May 18, 
with plow and 

OXi'U. 

May 9, with two- 
horse plow. 

April 30 and May 
23, with one- 
horse plow. 

April 25, with 
sweep; May 18, 
with plow and 
oxen. 



Mar. 31 



Aug. 1 



26 bushels. 



Apr. S 

Mar. 30 
Mar. 31 

Apr. 2 



Aug. 1 

July20 
Aug. 12 

Ang.20 



34bu8helfl. 



About 35 

bushels. 

16 busheli. 



20bu8heli. 



A correspondent in Bledsoe County, Tennessee, planted yellow field- 
corn and Eunner's at the same time. The former yielded well, and rip- 
ened in three and a half months. He states that the latter ripen^ 
about three weeks later, and adds : ^^ But is the best corn I ever saw, al- 
though planted on poor mountain land, which had never been manured, 
and had been in cultivation for thirty years.'' In Utah this corn made 
the finest growth of any during the season, withstanding the hot winds. 
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This question has been much discussed in the Eastern States, and 
answered variously in accordance with the views of those canvassing 
it. It has been put to our correspondents, who have answered it al- 
most unanimously in the affirmative, as to systematic and enterprising 
operations — otherwise the average success being moderate, yet suffi- 
ciently liberal for the half-hearted and feeble effort put fortli. Before 
presenting the views of several progressive farmers, fortified by facts 
illustrating well the difficulties and the possibilities of New England 
agriculture, a few suggestive statistics will be presented. 
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The farmlands of New England include 19,569,863 acres, of which 
61 per cent, are improved, 31 in woodland, and 8 in unimproved or 
waste areas. The details are : 





ImproTed. 


UnlmproTed. 


States. 


Acres. 




Woodland 
acres. 


^6 


Other va. 
aerei. 


§1 
|1 


Maine 


9,917,^793 
2,334.487 
3, 073, 257 
l,rJ6,22l 
289,030 
1, 646, 752 


49.9 
64.7 
67.8 
6.3.5 
57.5 
69.6 


2,224,740 

1,047,090 

1,386,934 

706,714 

169,399 

577,333 


3R.1 

29. 

30.6 

25.8 

33.7 

24.4 


695, S25 
t24,417 

68.613 
287.346 

43.879 
140,331 


11.9 


New Hampshire 


6.2 




L5 


Massachn setts 


las 


Rhode Island 


a7 


Connecticat .................................... 


5.9 






Total 


11,997,540 


61.3 


6,112,210 


31.2 


1.460,113 


7.4 



Only seven States have a larger proportion of improved land — Illi- 
nois, 74.6 per cent. ; New York, 70.4 5 Ohio^66.6,- Delaware, 66.3 ; New 
Jersej, 66.1 ; Maryland, 64.5 ; Pennsylvania, 63.9. 

Lands are low in price, averaging $29.90 per acre ; lower than in set- 
^tled Western States, viz : Ohio, $48.56 ; Michigan, $39.74 j Illinois, 
$35.56 5 Indiana, $35.03 ; much lower than in five other States, viz ; 
New Jersey, $86.14 ; Pennsylvania, $57.98 ; New York, $57.35 ; Dela- 
ware, $44.39 ; Maryland, $37.75. With unexampled market facilities, 
this small capital in land would be cheap for a bed of sand as a matrix 
for the development of plants, by means of added fertilization. A total 
capital of $100 per aere, or $6 per acre rental per annum, would not indi- 
cate very high farming, and yet it would admit of adding $1,371,000,000 
for stocking and improving New England farms to the $585,000,000, the 
present value of the farm-lands. 

Though the tilled area is comparatively small, and the breadth in 
cereals still less, the rate of production in New England will bear com- 
parison with that of any other section. The average annual yield of 
corn for the past ten years is greater than in the Western States ; Ver- 
mont surpasses Ohio, and only two of the six States fall behind Illinois. 
In wheat a larger yield is obtained than in any of the other divisions 
of our country ; and the same is true of potatoes and tobacco. Look 
on this picture of average yield for ten years : 



Maine, bushels 

New HainpHhire. bunhelg 

Vermont, bUHheln 

HabsachuHettg, bnahela.. 
Rhode Inland, buHhelg.... 
Connecticat, bashelri 



Com. 


Wheat 


Rye. 


Oats. 


Potatoea. 


29. « 


1.3.1 


16.4 


85.9 


1S9 


34.9 


15. 


16.7 


31.6 


119 


36.7 


17. 


16.2 


34.9 


141 


34.2 


16.8 


16.3 


39. 4 


111 


27.3 


16.3 


16.8 


31.6 


93 


31.1 


17.3 


14.3 


3S.9 


100 



And on this : 



New York, buflhels..., 
Pennsylvania, bushels 
Tennessee, bushels — 

Illinois, bushels 

Iowa, bushels , 

, bushels 



30.6 


14.8 


14.7 


33.4 


35.1 


13.1 


13.6 


8L 


22.5 


7.6 


9.5 


17.5 


30. 


11.9 


16. 


30.6 


35. 


lai 


18.4 


39w6 


33.8 


15.4 


3a 


83.1 



ibo 

91 
71 
74 

S 
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Now compare the prices of these products in December, 1874, in the 
same States, and note the advantage of New England in that regard : 



Com. Wheat. Rye. Oatg. Potatoes. 



Maine 

New Uampahire 

Vermont 

Manitachiuettfl .. 
Rhode laland... 
Connecticnt .... 

New York 

Pennsylvania. . . 

Tennessee 

lUInoia 

Iowa 

Bilssouri 



$1 13 
1 12 
1 10 
I 10 



$1 54 
1 ."VS 
1 43 
1 45 



1 45 

1 26 

1 31 

1 06 

86 

65 

83 



$1 19 

1 20 

1 06 

1 11 

I 16 

1 21 

92 

90 

1 05 

71 

63 

69 



10 67 
65 
57 
67 
73 
72 
57 
59 
57 
45 
38 
47 



$0 54 
5» 
43 



73 
57 
79 
97 
03 
50 
85 



These figures show a fair return for agricultural labor. Taking the 
whole number of persons in the United States engaged in agricultui^ 
in 1870, as reported by the census, and the aggregate return of value of 
the annual products of agricultural labor, it is found that the average is 
8413 to each man. Now very many of the agriculturists of New Eng- 
land work in winter at shoemaking and other mechanical labor, having 
only a very short summer for farming, and yet the average return per 
man is $490, $77 more than the general average, without counting the 
proceeds of other labor. Making such a calculation for all these States, 
the result would be as follows : 



Maine.... ...... 

New Hampshiie 

Vermont 

Massfbckosetts.. 
Bhode Island... 
Connecticat .... 



Value 
of products. 



$33,470,044 
22,473,547 
34,647,027 
32,192.378 
4,761,163 
26,462,150 



154,026,309 



No. of 
agriculturists. 



82,011 
46,573 
57,983 
72,810 
11,780 
43,653 



314,810 



Earnings 
per capita. 



$408 
482 
597 
442 
404 
606 



490 



The Middle States having good markets also, and a longerterm of labor, 
exclusively agricultural, during the year, average $686; the States of 
the Ohio Basin, with a fertile soil, yielding only $498; and the Southern 
States average but $267. Need the eastern farmer despond T 

After giving an interior view of the agricultural economy of this sec- 
tion, with the aid of original facts from reliable souroeis, a summary of 
practical conclusions will be presented. 

FABMINa IN NOBTHEBN NEW ENGLAND. 



Maine. — Mr. H. G. O. Smith, a farmer in York County, states that he 
knows of cases of successiul farming in that region, but acknowledges 
the existence of a listless and despondent spirit in agricultural circles. 
He thus illustratea the situation, and distinguishes between real and 
psendo formers : 

Webster says a fanner is "one who cultiTates a fiurm ;*' bnt nsa^ includes others than 
cnltiTatois. For example, we baTe grooery-fanners, who spend their time diaaossinf^ h 
methods. Bftad-fannan aow their seed by the wayside, and the fowls devoiur it. Mixed 
ers do a little ffMmininy And much bragging in addition to their regular business, ji 
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horse farmers ran our agricultural societies, seed in October, landlords gathering the har- 
vest. All these classes fail to make fanning pay, and should be counted out. 

Least known, but not least in numbers or importance, are working farmers. They fiirnish 
bread and meat, pay the taxes, and live comfortably, unless, likelssacharof old, they volunta- 
rily crouch down between the social and political burdens of the day. Farming does not yield 
as much income as mechanical or mercantile pursuits, yet farmers, being more economical, 
lay up the most, seldom compromising with creditors. I suppose three-fourths of the refrular 
farmers in York County to be substantially free from debt, while one-fourth, at least, nave 
money at interest. I estimate the average income at 3 per cent, on the capital invested, and $20 
per month for the man's labor, after deducting farm expenses. The remuneration is sufficient 
to support a family comfortably, provided they live from the farm instead of the store ; but not 
sufficient to permit leisure or luxuries. Lack of these, the concentration of educational aiid 
religious privileges in the villages, fancied loss of social equality, heavy taxes, and, most of 
all, abanaonment of the homestead by children, combine to weaken the courage of New- 
England farmers. 

Mr. Eobie Whitney, of Sebago Lake, Cumberland County, gives as 
the opinion of a majority of the farmers of his county,that " farm- 
ing is not a paying occupation at the present time.'' He says that 
it was undoubtedly remunerative during the war, when currency was 
inflated, produce in demand, and prices high, but now that prices have 
fallen. Government bonds exempted from taxation, and capital in rail- 
way and other securities secreted so extensively to evade taxation, the 
burden falls with crushing force upon the farmers; and the men of cap- 
Italy energy, and skill, who should lead the van of enterprising cultiva- 
tors, leave the ranks, hide their money, or invest it in other enterprises 
less heavily taxed or more remunerative. With faith in the capabilities 
of agriculture in Maine, and a recognition of certain advantages over 
the West, he still thinks the present time unfavorable for buying farms 
on credit and paying for them out of the profits of their culture. He 
supposes the purchase of a stocked farm by a young man at $3,000, 
with interest at 8 per cent., or $240, cost of clothing and other outside 
necessities, $365; annual depreciation of property $100; unjust taxes, 
$50 ; a total of $755 to pay annually before a dollar of the principal caa 
be discharged. He thinks the prospect of clearing the farm a poor one, 
and desires the exemption of mortgaged farms from taxation. He gives 
the following example of the more prosperous class of farmers, Mr. 
Charles Johnson, of Gorham, whose work is done by himself and a son 
sixteen years of age : 

My farm consists of ahont 115 acres of improved land, divided into aboat 55 acres of 
grass and tillage, and 60 of pasture. I cut about 55 tons of bay ; keep 8 cows, using 2^ 
tons of bay eacb to winter tbem, 20 tons ; one pair of oxen, 5 tons ; two borses, kept the 
wbole year, 6 tons ; four young cattle, 4 tons ; 12 sbeep, 3 tons. Total 38 tons. 

Tbis leaves a surplus of 17 tons, worth, in tbe bam, $14 per ton $^238 00 

3 acres sweet com, 8,300 cans, at 4^ cents 373 50 

Milk from eigbk cows 600 00 

Profit on oxen 50 00 

Growtb of young cattle, estimated at 30 00 

Profit of VZ sbeep 84 00 

lOObusbels of potatoes 50 00 

Total 1,425 50 

Tbe land on wbicb I raised my com was clay loam ; one acre was ground newly-broken, on 
wbicb I put about eight cords of bara-yard manure, and spread and worked it well with 
plow and barrow, also 400 pounds of phosphate to the acre. Tbe other two acree were 
planted to potatoes tbe vear before, manure applied in the fall, and plowed in very shoal ; 
applied 400 pounds of phosphate to the acre. The expenses of meal for the stock, phoe* 
phate, carriages, bamesses, fencing material, repairs on buildings and all other incidental 
expenses, are to come out of the above amount. I did my work with my son, sixteen yean 
old. This statement is for tbe year 1873. 

Mr. W. H. Johnson, of East Corinth, Penobscot, says fiEumiDg has 
always paid, if properly conducted, and will pay even if done in a shift- 



DOES FARMING IN NEW ENGLAND PAY? 191 

less and half-hearted way, for such a farmer could not get a living in 
any other business. Half of the cultivators of his county do not farm 
vrell, for want of energy, skill, and a proper knowledge of tillage. He 
thinks the remuneration as certain as in any part of the country east of 
the Rocky Mountains. He cannot give an example in complete detail, 
as he does not know of a farmer who has kept an account of yearly ex- 
penditure and income. 

]Mr. O. W. True, of Farmington, Franklin, deems the results of agri- 
culture as much dependent upon energy, skill, and the use of necessary 
capital, as any other business, and that with these requisites it brings 
prosperity. One of his neighbors said, as his testimony on the subject: 
*'I have six farms. Everything is done by hire on them, and with as 
equal skill as I can command. One pays 10 per cent.; the other five 3 
to 5 per cent.,'' showing, as he thought, that much depends upon the 
farm and its situation. 

Mr. James W. Ambrose, of Sherman Mills, Aroostook, the very " jump- 
in g-off place" of the Sunrise State, and highest latitude of the eastern 
portion of the United States, affirms the signal success of farmers there 
who conduct their business with energy and system. He writes as fol- 
lows : 

The ill success of many so-called farmers of New England, owes its origin to a lack of 
careful study of the husiness engaged in, and conse(][uent lack of inteUigent or well-directed 
efforts. While many of us occupy the first rank of intelligence in state or national affairs, 
many of us need **i)08ting up" in relation to our own business. We have in Maine about 
seventy thousand fanners and one agricultural paper, while we support at least twenty 
political papers, besides all the other literary publications of the State. 

I will relate an example of successful farming which came under my own obserration. 
A man, about thirty-five years of age, moved into this countv fourteen years ago with eight 
in his family to provide for. His capital consisted of about $33 in cash and an old horse 
worth about $25. He purchased wild land of the State at 50 cents per acre, payable in 
labor on the highway. He felled his trees, piled his logs by hand (having exchanged his 
horse for a cow,) and raised his crop for the first few years entirely on burnt land. He 
practiced mixed husbandry, his wheat and vegetables being consumed at home, while his 
oats were sold to lumbermen. By the time he had grass to cut he had managed to procure 
a little stock to consume his hay, and has continued to consume his hay on tne farm. His 
farm is well stocked with homed cattle and sheep. He has erected buildings at an expense 
of more than $2,000, is nearly free from debt, and is what we call an " independent farmer.** 
A great many other instances of successful farming in Aroostook County might be enumer- 
ate. 

New Hampshire. — The secretary of the New Hampshire Board of 
Agriculture, Mr. J. O. Adams, sent to towns, in obedience to legislative 
requirement, a statistical circular, involving the question of the profits 
of farming, that of the comparative tendency to emigration, and other 
practical inquiries, answers to which are published in his last annual 
report Kot all of the towns made returns, and some of the returns 
were silent or indefinite as to the profit of farming enterprise ; but a 
classification of one hundred and forty-one such answers presents a list 
of fifty -five towns in which none of the farmers are " making money," and 
one of fifty-three in which a few only are making headway in accumu- 
lation. Four counties are represented by one prosperous farmer in each ; 
others by " one or two,'' " occasionally one," or " one in a hundred f 
seven give percentages of money-makers ranging from 1 to 25 ^ one re- 
ports one-third, another one-half, a third " more than half," and still 
another " a bare majority ;" while in others " a majority are saving a 
little," "farming pays," "some stock-farmers" are prospering. This 
gives a fair idea of the report, and probably an estimate lower than 
the real proportion of farmers that save money in the several coun- 
ties, because the reports are evidently, in some instances, tinted with 
the bright hopefulness or tinged wiUi the despondency of the reporte 
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BTew Durham illustrates well the prevalent combination of agriculture 
with other industries, having seventy-five who are both farmers and 
shoemakers, and only thirty who are farmers solely ; and in Atkinson, 
these classes are respectively thirty and fifty-five. In Candia few farm- 
ers are prospering, because, among other reasons, they " neglect their 
farms, and do not devote the time and money to them that they would 
to other business." At the same time the reporter acknowledges that 
farm-buildings are better than in former days, that such conveniences 
as sewing-machines in the house, and mowing-machines out of doors are 
\ common, and that there is more money at interest and less economy 
than formerly. In Hampton Falls, where farmers are said to be merely 
" supporting their families,'' it is said that they " do not work all the 
time," and that farming, '^ for the time and labor bestowed upon it, 
probably pays better than any other business conducted in a similar 
manner." The high price of labor is very generally deemed an obstacle 
to profitable farming, but in Kensington it is acknowledged that ''those 
farmers in town who have had plenty of help in the .house and out of 
doors, are about the only ones who have made any money by farming 
in the last few years." Ko farmers are making money in Sandown, for 
the reason that " their lands are worn out, or grown over with wood and 
bushes." In RoUinsford none are growing poor by farming, and nearly 
all are increasing their means, their cash products being garden- vegeta- 
bles, milk, fruit, and hay. The money makers in Centre Harbor are 
stock-growers. The town clerk of Freedom is free to say, and sorry to 
say it, that no one in town is living solely from the fiaxm, and that ''there 
seems to be a lack of energy and enterprise." One farm in Tamworth 
is earning a profit without deterioration in growing white beans for mar- 
ket. In Dunbarton the best farmers agree that none are "making 
money solely by farming and at the same time keeping up the value oi 
their farmsand supporting their families." They may not know an equal- 
ly indisputable fact, that scarcely one in a hundf ed of the laboring men 
of the world can do more than support their families ; and certainly not 
half of them can give their families as good a support as that ei]Joyed 
by Dunbarton farmers. 

Near the cities a spirit of enterprise is caught fr^m the prevailiug 
activity. Market facilities are improved more wisely. In Manchester 
" Many of the small farms pay better than the business of mechanics.'' 
In Claremont, farmers " are saving more money than the average of 
mechanics and men engaged in mercantile pursuits who have an eqaid 
amount invested in their business and houses." The estimate of interest 
on farm-capital in Eochester and EoUingsford is 6 per cent. Un- 
fortunately there is no return from Concord, Kadiua, Portsmouth, or 
Dover, where similar facts might be supposed to exist. In Bedford^ 
near Manchester, 6 per cent, is realized, largely from milk, of whiixh 
$85,000 worth annually is sold, and ^';^oung people stay at home 
generally, because they can make farming'pay." 

In nearly sJl these reports the continued exodus of farmere^ sons la 
affirmed. In more than half specific estimates are made of the propor- 
tion emigrating. It amounts to nearly six-tenths, and it would probably 
be safe to say that more than half of the boys of the farms of New Hamp- 
shire leave tlieir paternal acres. As might be expected, where the profit 
is largest the migration is least It is said that " fajining pays in HolUs."' 
Sequence : " Boys stand by the old homestead better than in neighbcnr- 
ing towns.'' This town is near Nashaa, a manofactariug dty; and 
Hudson on the other side, yields " 5 or 6 per cent, and fewer boys leave 
the farm than in many other towns." In Farmington ^^no farmers are 
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making money and anpportiug their families ; " conseqaently ^< all leave 
town who know enough.'' 

The return of estimated percentage of profit or real rental value of 
farms is an exceedingly gloomy exhibit, in most cases making the profit 
nothing, and in a score or more of towns where profits were definitely 
estimatedAthe average is about 3 per cent. In the whole State, on the 
basis of these returns, the average could not be 2 per cent. — indeed it 
could scarcely be more than I. Very little reliance should be placed 
upon them, the universal idea being that one hundred days' labor in the 
fields, and two hundred or more in warming and feeding inmates of the 
house and barn, should support and clothe and school a family, with 
advanced views of necessary comforts and admissible luxuries, and the 
surplus, if any, after deducting an additional sum to represent the profits 
of labor J should be credited as profits of oapitaL It is asking too much 
for the real productive labor done, the half a dozen or half a score of 
acres actually tilled, especially if a systematic starving of these acres is 
practiced. 

Examine, for example, the labor-account and the list of products of 
that labor in the Dunbarton report : 

Average income, — One hundred bushels corn, one hundred and fiftj bushels potatoes, 
$190 ; ^ bushels of wheat, 75 bushels of oats, $95 ; growth of stock, $150; income of five 
cows, $200; pork sold, $^^. The growth of wood on this farm is small, say $50 ; inprove- 
ments, $50 ; fruit, $100; income of kitchen-garden, $15. To this might be added 20 cords 
of wood, for fire, worth on the stump $20; making a sum total of $900. To this amount 
may be added house-rent, which I think should be reckoned in favor of the farm. 

Expenditures, — Labor of man and wife, $500, (a low estimate ; ) first-class hired man, 
$25 per month ; board in additiou, $12, amounting to $:^ per mouth, or $444 per yeAT ; 
taxes, which are lower in this town than in most towns, $100 ; blacksmith^s bills, $25 ; 
wear and tear of tools, carts, carriages, harnesses, &.C., $50 ; fertilizers, seeds, and grain, $50 ; 
annual repair of buildings, $50 ; to this should be added the help of two boys belonging to 
the family, with some extra help by the day, &c., also the help of two girls in the house, 
who take the place of a girl hired, the whole beingreckoned low at $200; thus making the whole 
amofint of the really necessary expenses of the farm $1,419, leaving a balance against the 
farm of $519. The question then comes, how does this farmer livef Well, how does hef 
Five hundred and nineteen dollars against him in the management of the farm, to which 
may be added the interest of a $i),000 establishment, including farm, tools, carriages, stock, 
Sec. t $360 more, amounting to $:J79. Then there are the necessary expenses of the family, 
such as clothing, books and papers, schooling, groceries, and many other things, swelling 
the amount, perhaps, to the round sum of $1,500. To live, in the first place, the man and wite 
must cross out their salaries of $500 ; that of the children must also be erased, making $700, 
save a few dollars paid for extra help by the day and otherwise. Then the interest on the es- 
tate must not be reckoned— $:)60 more, and we have $1,060. The board of the hired man ia 
also reckoned out, $144 more, giving a sum total of $1,204. There is still a deficiency 
which must be made up in various ways, of nearly $300: sometimes, by taking a few 
boarders m the summer, or by cutting and selling a little extra wood and timber, or mDre 
often, at the neglect of the educational interests of the family, or in the necessary rest or 
clothing of the housewife, or it may be sometimes by a little outside speculation. 

Here are three acres in corn, three in oat«, one and a half in potatoes, 
about the same in wheat, or nine acres in cultivation, with the care of 
five cows ; and two men and two boys, with the wife and two girls, as- 
signed to do the work, and $1,144 placed to their credit in payment for 
this work. One black man in the South would be required to care for 
twice as many acres, and a white one in the West three times as many.* 
This looks too much like playing at farming, and, perhaps, supposes the 
training of a Black Hawk trotter in summer, and a carnival of sleigh- 
riding in the long winter. It is diluting labor too much for profitable 
results. 

* In Califomia, on the Dr. Glenn fbrm, 36,000 acres of wheat have been seeded for the 
harvest of 1875, with 1,000 mules and 300 men—one man to 120 acres and one mule to 36 
acres. Five months can be employed in seeding if rains oome early to soften the soiL 

13 A 
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The amount of false logic in these returns is fearful. Note the fol- 
lowing: "If a young man should start in farming at twenty-one with 
$2,000, after ten years of hard labor he might have added to it $1,000. 
Should he invest it at 8 per cent, and allow it to accumulate, by the 
time he was fifty-three years old he would be worth $32,000. Farmers 
could not make money like thaf Of one hundred mechanics with in- 
comes from labor of $600 each, and from $2,000 invested of $L60 each, 
how many would save the interest and be worth $32,000 at fifty-three 
years of age f Probably not ten. The fact is, not one in ten, either 
farmers or mechanics, tail to expend nearly their whole income, year 
by year, through life, whether the income be large or small. In the 
case named above, of the young farmer, at the rate of increase acknowl- 
edged not only as probable, but given as an average, he would be worth 
about $15,000 at seventy, which is a far greater sum than the average 
mechanic of that age can boast of possessing. 

If profits are in so many cases unsatisfactory, the evidence of these 
returns, as a whole and in detail, points to the fact that too little labor 
is employed,, too little capital used, the land kept on half rations, and 
the gross cash returns for laud and labor little more than half what 
they should be. 

The skinning process is almost everywhere in vogue. All sortfi of 
excuses are made for it. Their fathers did it. Labor costs too much 
for good cultivation. Taxation is a discouraging disability and expense* 
United States bonds are exempt, and farms are not. Perhaps it would 
have been better if their interest had been made 7 per cent., subject to 
taxation. Because patriotic men risked their money in perilous days in 
loaning to the Government, and obtained immunity from taxation as a 
portion of the interest, unpatriotic farmers who refused thus to risk their 
.savings become discouraged and determine to skin their farms, sell 
their wood and timber, reduce their productiveness by converting their 
fertility into cash crops without any effort at recu[)eration, " get what 
money they can out of them, and let them go to the highest bidder, and 
store away the money, and hide it from taxation.^' Thus would they " cut 
off their noses to spit^ their faces." Is this legitimate farming! Such 
feeling in Deering takes this form : ''So long as every dollar of money 
which can be gleaned from the robbery of our farms and carried to the 
banks and by banks to build cities and railroads in the far West, and all 
the burdens of public taxes fall upon those who cultivate the soil, just 
so long will the occupation of the farmer here in New Hampshire be at 
a discount." This accumulation by skinning is an ultimate increase of 
poverty. Lyndeborough understands this: "The reason so little 
money is made is the want of more capital." Because fertility is de- 
creased and cash for labor-saving implements is lacking, one hundred 
dollars' worth of labor secured a return of $80, when the income should 
be $150. What per cent, is made on such an investment t 

Now, let ns turn from these melancholy views to those more cheerful ; 
original letters on this subject, with bits of suggestive personal expe- 
rience, showing that shrewd and fenergetic farmers do make money from 
the granitic soil of New Hampshire. The following extract is from Mr, 
Levi Baitlett, of Warner: 

There are so many contingoncies connected with the carrying on of farming, manafaet- 
uring, mercantile, and commercial pursuits, that, of the individuals engaged in any of the 
above-named enterprises, some will succeed, while others will as surely fail. Bat absoliite 
failures among the formers of New England in proportion to the numbers engaged in agri- 
culture, are vastly less in proportion to those engaged in other pursuits. Great chaiiges 
have taken place in the last half-century. During that period great nnmben of wlial wete 
once considered good farms in this and other towns in this county have beat glvea up ftt 
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farms, the families dispersed, the buiTdings removed, most of the lands turned out to 
grazing, and large portions of the old fields are majsing a forest-growth. There are varions 
reasons, too numerous to mention, whj things are so, but such are the facts, resulting in a 
decreasing population in all the long-settled towns in this section, unless large manufacturing 
establishments h ve been introduced into these towns. In such towns they retain most of 
their native population, and largely increase it from outsiders, who have a strong desire to 
seek employment in manufacturing villages and cities, rendering farm-labor scarce and high- 
priced. 

But, on the other hand, there are in all these towns numerous enterprising, eo-ahead farmers, 
who have naturally good farms, and manage their affairs with energy and skill, that ** do 
make farming— legitimate farming — pay." Their tasteful, well finished and furnished 
houses, costly barns, horses and carriages, herds and flocks, freeness from debt, money in- 
vested in banks or railroad-stock, or deposits in savings-banks, are proof positive that this 
class of New England farmers make farming pay, and such are found in large numbers in 
all our towns. ]^08t of this class pursue what is termed ** mixed husbandry," though many 
make wOol-growing a specialty. Some others, where favorably located, make the sale of 
hay an object, and this they accomplish without decreasing the fertility of their farms. 

Mr. J. F. Dodge, of Nashua, K H., averages a product of about $400 
per anuum from two acres, a little more than half of which is cultivated 
ill common garden-vegetables, and the remainder, a steep hill-side, util- 
ized as an apple-orchard. He makes the following statement, showing 
receipts of $130 from less than one-fourth of an acre and a few days' 
work, and a net profit, after allowing for interest on $1,000 per acre, at 
the rate of $366 per a<5re : 

The soil is a fine sandy loam, light, warm, and deep, cultivatedabout forty years in suc- 
cession, replenished annually with about four cords stable-manure to the acre. May 27, 
1873, 1 planted about thirty-six square rods in Boston marrow squashes. The manure was 
spread and plowed in, plowing ten inches deep ; hills seven or eight feet apart, and but two 
or three plants left in a hill after danger from bugs was past; used in each hill two shovelfuls 
well-prepared night-soil, mixing well with the soil, and making^ broad, deep hills. Both the 
striped andblack bugs were plenty. The striped were kept off pretty effectually by sprink- 
ling dust from beside the hills on the young vines while the dew was on. The black ones, 
or ** pumpkin-bugs," wore trapped and dispatched by placing a shingle close to the vines 
in each hill, on the under side of which the stupid fellows were sure to be found early in the 
momiog, or later, if the weather was cool or cloudy, ready for the application of another 
shingle carried in the hand. The first of the crop was gathered August 12, the last about 
the ist of October. Much of the cultivation was done with a wheel-hoe. 

Receipts* 

Bales of squashes, at about $2.50 per hundred weight $120 43 

Beans, corn, cabbage, tomatoes, and mustard 9 68 

Total 130 11 

Expenditures* 

Interest on land, at rate of $1,000 per aero $13 50 

Stable-manure and night-soil 12 00 

Plowing, hauling, and spreading manure 3 75 

Seed, $1.18; bean-poles, 20 cents 1 38 

Labor, at $2 per day 15 40 

Carting squashes..: 1 75 

47 78 

Net proceeds 82 33 

Mr. O. A. J. VaughD, of Laconia, who has enjoyed pecaliar facilities 
for knowing the financial standing of farmers in his region, makes some 
suggestive statements, showing increase in individual wealth of the most 
substantial character, even with due allowance for some inflation of 
values : 

I look upon the assertion that ** farming does not pay*' as a senseless cry. There is 
no doubt whatever but that a farmer in New Hampshire, with the same labor that is be- 
stowed on a farm in the Western States, can make more money than his western competitor. 
It requires about four times as much product West to realize a dollar as it does in this Sti 
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and the same labor there will not prodnce foar timefl as mach. There never was a time in 
the history of this State when farming paid better than during the last ten or twelve years. 
Farmers in that time, who have worked as their fathers worked on the same farms, or others 
just as good, have made more money than their fathers or grandfathers ever did or jever 
hoped to. Every kind of product has found a ready sale at home at the highest price Tboae 
who have not sown have not reaped, or, in other words, those who have not labored have not 
grown rich — ^while those who have labored have found a profitable harvest. 

Some of the most wealthy men in Belknap County are farmers, and have made their monej 
exclusively by that occupation. Let me give an instance. In 1860. a farmer in an ad- 
joining town, Gilford, gave to the census marshal on his entire estate S5,500 in value. In 
1870, the same man gave it in at $:}0,000. The increase in his wealth had come solely from 
farming. There had been no increase in the value of his land, except as he had added to 
his acres. His land had a better producing quality, but per acre would not have sold 
higher, nor would it now, than in 1860. His was a general farming business. If he had 
any specialty, it was wool-growing, a few cattle, and occasionally a horse, and a little hay. 
Another farmer in the same town, in I860, gave his estate at $20,000 ; in 1070 he gave it a( 
$60,000. Some portion of this increase is due to a rise in the value of a piece of tiuiber-laiHl, 
but is largely due to his purely farniing business. So throughout this whole town an ex- 
amination of the census-returns shows that on an average the farmers considerably more 
than doubled their estate in that decade. 

A farmer in Gilmanton, same county, commenced, at the age of twenty-one years, on a 
small farm in that town. It is true he labored hard, as did his helpmate in life. He stnck 
by his farm; but not closer than does a good mpchanic to his trade, or the average profes- 
sional man to his calling. All his accnmulations he added to his farm, either in improve- 
ments or increase of acreage. He had no income except from his land and labor. He died 
recently, at the age of sixty-five. The little farm bad grown to 1 ,000 acres, with three good 
sets of farm-buildings on it, and the real estate was worth, even at the low rates at which 
land is held, more tlian $20,()00. What amount of personal estate he left is not known. 
He cut on an average 200 tons of hay a year, and fed it on his farm to his own stock, keep- 
ing from 75 to 100 head of neat stock, 10(1 to 200 sheep, work-horses, &c. He ^ot his money 
from the sale of stock, horses, work and wool, with some, but not much, gram, He real- 
ized nothing from the sale of wood or timber, as he was too remote from market to sell these 
to advantage. He rarely used artificial fertilizers, keeping up the quality of his land by the 
use of barn-yard and stable manure. The same thing in regard to fertilizers is true of most 
of our most successful farmers. 

Persistent farming, like persistent labor at anything else will bring its sure reward. It 
opens no sudden road to great wealth. The instances I have given are but fair examples ot 
what may be found in all the towns in this county. 

The more enterprising managers of smaU farms in each town are 
fairly represented in tiie case presented by Mr. KimbaU Webster, of 
Hudson : 

** Docs farming pay in New Hampshire ?** is a question almost certain to be answered ne-ga- 
tively by the careless, the indolent, and the unsystematic farmer; but within our own town- 
limits I can point to a score of farmers who are making farming pay by exercising a due 
amount of skill and judgment ; no more, however, than any other branch of business would 
require to make it a sue -ess, and giving due attention and energy, and devoting their labor 
exclusively to their farming interests. 

As an instance ot successful farming, I cite the case of Lncien M. Tolles, one of my 
neighbors. His farm, some seven years since, cost him $6,500. His stock and tools are 
probably worth from $1,500 to $2,000, making the amount of capital invested something 
over $8,000. In the year ending April 1, 1874, he produced and sold 21,:U>2 quarts of milk 
for $1,281 ; 750 bushels of potatoes, $470; 900 dozen eggs, $250; beef and pork, $100. 
Total, $2,101. The expenses were: hired help, $160; interest on investment, about |^00; 
wear and tear of tools, &c., $150 ; grain bought, $300 ; taxes, $67— total, $1,177. Balance 
in favor of farm, including his own labor, $924. In this estimate, which is from his own fig- 
ures—and he keeps a strict account — is not included many small amounts for produce sold 
and consumed at home. He keeps about twelve cows and two horses, selling milk and con- 
suming all his hay on the farm ; falsing potatoes and buying the principal part of the fgjwXa 
consumed. He keeps about one hundrea hens, and some years ouys some manure. His 
farm is constantly increasing in fertility and value. 

Here is mention of a hill-farm in Sullivan County, of rough land, 
valued at only $12 per acre, conducted in the old-fashioned way. The 
cash-receipts appear to be all derived from farm-stock, of which very 
little is from the dairy, the care of which consists of feeding in wiqter, 
sheep-shearing in spring, and, perhaps, hogkilling in aatamiu The 
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*' mixed husbandry " helps feed the family, aud very little cash is paid 
out for living-expenses. The letter is from Mr. J. M. Wilmarth : 

If the third aoDual report of the New Hampshire board of apiculture is to be relied qd, 
farminf does not pay in this State. But my neld of operation is limited to that part of New 
Hampskire included in the county of Sullivan, and here, as far as my observation extends, 
farming, as generally conducted, does not yield a very generous return. Those who follow that 
occupation support their families and but little more, but where farmers exhibit a reasonable 
amount of diligence, skill, and economy, they live as comfortably and are as apt to accu- 
mulate profits as our mechanics. They form the most independent class among us, are but 
little affected by panics, and have no need of bankrupt-laws for their relief. One reason 
why farming pays so little in this part of the country is the imperfect manner in which it is 
conducted. As a general thing the farms are too large, and wages, in doors and out, are 
too high to make farming profitable. 

A farmer in our county, of thirty yoats' experience in farming, has a farm of 500 acres, 
valued at $6,000, exclusive of wood-land ; livestock valued at $2,000, and has followed a 
system of mixed husbandry. The following table exhibits the annual average receipts and 
expenditures for the last five years : 

INCOME, EXPENDrrURBS. 



Fromsheep $500 

•* horses 150 

" cattlo 100 

" dairy 75 

" hogs 125 

•• poultry 100 

Profit of boarding 125 

Betterment of the farm 50 



Total $1,225 



Interest on farm $360 

Interest on livestock 120 

Hired labor 450 

Taxes 125 

Use of farming-tools 50 



Total $1,105 



Leaving as profit $120 in favor of the farm. 

Mr. J. L. Hersey, of Carroll County, thus notices a farm in Tarn- 
worth : 

The Hubbard farm, in Tamworth, now occupied by Pike Perkins, contains about 
four hundred acres, and is so level that from his door one can gaze over the most of it. 
Last year he cut one hundred tons of hay, mostly by machinery, that would have sold for 
$15 per ton ; three hundred bushels of com, that would sell at $1 per bushel ; three hundred 
bushels of potatoes ; one hundred .and twelve bushels of beans, that sold at the house for $4 
per bushel. Wheat and oats he did not find out the number of bushels, but presumes in a 
like proportioa. He wintered fifty-one head of cattle. Out of that number were ten yoke of 
oxen and six cows, thr6e horses that would command a high price in the market, twenty- 
three head of sheep in fair condition. ' His bam is a model of neatness. Mr. Perkins 
clears $1,000 per year. Now, who will say that farming does not pay 7 Only, the man 
who lacks energy. 

Here is a record of moderate gains, by an unambitious effort in a quiet 
way, similar to scores of others in every community, as reported by Mr. 
R. G. Cochran, of Francestown, Hillsborough County : 

A friend of mine took possession of a farm, some $2,500 in debt. He expended enough 
more to put a cellar under a very large barn, and at once commenced placing soil, sand, 
and whatever would add to the value of his manure, under his cattle and horse stables, and 
in his bam 'yard. By this course, with thorough culture and top-dressing, for some fifteen 
years he supported his family, a wife and several children, his lather and mother, paid off 
the debt, ana found his farm producing double its original yield. From some experience 
and extensive observation it is my opinion that farming does pay as well or better than 
moat kinds of business in all that constitutes real independence, health, and moral and 
mental strength. 

Another farmer, Mr. B. Frank Brown, of Tilton, tells us how in seven 
years he brought up a farm that could feed but one cow to the point of 
carrying twelve to twenty : 

There is only now and then a farmer in New England who makes his business pay, 
the reason that he does not go at it with that energy, forethought, and perseverance wh 
^aracterises the acttons of oar merchants and DOdiness men generally. The a' «- 
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farmer works well a few moDtbs and takes his ease the rest of the year. Most of them tread 
the beaten paths of their forefathers ; they do not think for themselves and act on the result 
of thought, like merchants. The farmer shonld understand bis soil and know whatit is adapted 
to raise to the best advantage ; then concentrate his force in the right direction. Seven 
years ago I purchased some worn-out soil, (light,) about thirty acres. I raised only enough 
to keep one cow the first winter. I began to turn everything about the premises adapted to 
fertilizing to the best account. I turned the sink-water into the barn-cellar upon plenty of 
loam, and put a few hogs to work upon the loam. At first I bought corn to feed my hogs, 
anQ was careful to have loam enough for the absorption of all liquids which came in con- 
tact with it. The hogs brought enougl^ to pay for the corn, and. what they did for me was 
profit, as I was able to raise my fodder. I bought more cows and put loam for bedding and 
to absorb the liquid manure which went into the cellar, where the hogs could work it over. 
I have not kept many hogs, but generally from five to ten. I have bought very little of the 
commercial fertilizers, and what I have bought has cost at least double what it woi^ld have 
cost me to produce its value with loam and hogs. * I have bought some ashes, and woald 
much rather have money laid out in ashes at 25 to 30 cents per bushel than any commercial 
fertilizer at any market-price. I keep the dressing as near the top as possible and harrow 
it in. I believe in top-dressing grass just before the fall-rains, or in the spring after the 
grasd is up far enough to shield it from the sun. I have treated my land as above stat*^, 
and now I am raising enough to keep from twelve to twenty cows froni the same land 
that only produced enough for one seven years ago. If I raised com I should buy a little 
superphosphate of lime to give it a start in the spring, unless my ground was very rich. 
As a rule it costs so much that the farmer cannot afford to buy it. Grass is usually the 
best crop in New England. Farmers should have a few tons of hay to sell, and bny 
western com with the proceeds, and if they can hire money at 5 per cent, (its real cash- 
value) they may find it profitable to hire ifc to buy corn at 75 cents to $1 per bushel to feed 
hogs. But they must keep the dirt-cart busy, and they must keep the manure-heap under 
cover where it will not go to waste. A farmer may as well put his bank-notes in the fire as 
leave his manure-heap under the eaves-droppings of the buildings. 

Mr. George Gilbert, of Keene, while ackuowledging tliat farming 
does not pay well in Kew llampshire as at present conducted, attrib- 
utes the failure to conservativeroutine,a non-adaptation of crops to soils 
and circumstances, and a tendency to unnecessary expenditure above 
income : 

The profita of farming depend, in a great measure, on a judicious management of the 
farm, but the basis of success is raising the particular crops for which the land to be cul- 
tivated is peculiarly adapted, and the produce most in command at a convenient market, 
or what can most prontably be turned into money ; but it will not answer to follow 
any fixed routine of farming regardless of circumstances. What would work well in one 
location would bring disaster in another. Many persons having been accustomed in 
youth to performing work in a certain method, think there is no other way in which it can 
be done ; and this class of persons, with one idea, is not small among us. Every man who 
has a farm of any extent, from two to two hundred acres, must have his plot of potatoes, 
corn, oats, <&c., regardless of the expense of cultivating each particular lot, or of the value 
of the crop after it is harvested. The hoe is in req^uisition for the greater part of the labor 
necessary to raise each plant matured on the farm, from the time the first furrow is opened 
in the spring until the last tuber is stored in the cellar, at a cost of almost ceaseless toil, 
when a judicious selection of a proper crop and the use of appropriate machinery would 
have secured a harvest of much greater value with far less expense. 

There are but few places on the lines of transportation from the West where a farmer can rMM 
corn with any profit. lie can purchase it at a price less than the cost of raising it; but that doea 
not imply that he can raise no other crop advantageously. If he has land natural to fi^rass, 
he can cultivate that with profit in almost every location ; especially if he has pasturing for 
-cattle during the summer ; and the cattle will turn all the grass into manure, and still leavtt 
A large per cent, of its value on the premises in the form of a valuable manure-heap ; then, 
•with the manure and time necessary to secure a corn-crop, he can raise double ita value of' 
the best of English hay or clover ; which, with a small addition of the western com, will 
dn the course of the winter convert his cattle into handsome beeves, filling his pockets with 
money in their sale, and still leave all the fertilizing elements of the hay, with the addition 
of the western corn in a valuable compost-heap, for the prospective growth of larger future 
crops. As a general rule hay will pay better as a crop in the majority of locations Uian any- 
thing else. 

I would not convey the idea that the hay is to bo sold and carried off to bring back the 
money ; but as a nile should be fed to a stock of animals selected with reference to the de-' 
mands of the neighboring marketr, either raising young cattle, or fattening older ones ; 
unless one lives in the immediate vicinity of a village where manure can be purchased at a 
•reasonable rate, in which case there will be no danger of impoverishing the land 6/ ihA 
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sale of the hay. Where larp^ qnantities of milk and butter are required in the market, a 
stock of good dairj-cows will pay well for a portion of the farmers to keep. Beef can be 
raised by any farmer cheaper than he can purchase it, if he will take pains to save everything 
left by a fattening animal in the form of manure, greatly increasing his fertilizers at a small 
cost. On every farm remote from market, raising sheep for wool and mutton can be the 
leading object if the pastures are high and dry, for such alone can be good sheep-pastures. 
By carefully selecting breeding-ewes, and fattening all others as fast as they arrive at mature 
age, or as circumstances may require, fattening all the wether-lambs during their first winter, 
a person can often clear $2 per head net profit from his whole flock with but little trouble. 
Persons often make $4 per head, net profit, on selected flocks in fattening. ^ 

On most farms fhiit can be raised at a small cost far more abundantly than is done at 
present. Not one-tenth part of the population make any strenuous efforts to increase the 
quantity or improve the qualitv of such fruits as we have. 

Sugar-maples, growing by tlie fences around pasturea and by roadsides, would, with a 
small primitive cost and a little after-care, make a source of revenue greater than is at pres- 
ent obtained from the whole farm without them, aside from the picturesque beauty they 
would everywhere add to the country. The wood of the sugar-maple is among the best for 
fuel, is very valuable as lumber for various mechanical purposes. 

But there is one serious cause for so many failures in all parts of New England, and in 
all classes of society. We are, as a people, fast running into reckless extravagance. Our 
wants are mostly for the luxuries of life, and for display. Fickle fashion holds sway over 
most of our young people. We have forgotten that we are a plain, republican people, with 
the physical, moral, religious, civil, and political health of the future of our country as well 
as of our own children in our keeping ; and our thoughtlessness is on the road to ruin. If wo 
but observe the rules of economy and act wisely, I think the road from New England to 
Kden is no farther than from Florida, Indiana, or California. 

Vermont — The enterprising and systematic farmers of the Green 
Mountains are prosperous, although the State is almost exclusively agri- 
cultural. General or mixed farming is in vogue, usually with some 
prominent crop for a cash surplus, and such specialties as gilt-edged 
butter, pedigree merinos, and Morgan horses. 

Mr. Z. E. Jameson, of Irasburg, Orleans, reports the management of 
a worn-out farm near his own, purchased nineteen years ago by Mr. G. 
B. Brewster, who, after a series of discouragements and failures, in- 
creased the productive capacity of his sterile acres to 25 bushels per 
acre of wheat, 70 of oats, 70 of corn, 300 of jiotatoes, and 900 of turnips, 
and the value of his estate from a few hundred dollars to $15,000. 

Mr. Safford, whilom a member of the Vermont Board of Agriculture, 
bought contiguous tracts of land for $6,500, which are now worth 
$20,000, with a manifold increase of stock-carrying capacity, and large 
additions of barn accommodations and improvements. 

Mr. J. A. Child, of Weybridge, Addison, says, after extensive obser- 
Tation east and west, that he has never seen anywhere better evidences 
of prosperity and wealth, as shown by fertile and well-kept farms and 
substantial buildingi^, than in the counties bordering on Lake Cham- 
plain, where farms sell at $40 to $50 per acre, and not unfrequentiy at 
$100. 

Mr. Jonathan Lawrence, of Passumpsic, Caledonia, says that hundreds 
of farmers in his regi<m made money during the war, while many bought 
additional farms, and find it less easy to pay for them than they ha<l 
hopeil. He gives a statement from Mr. E. A. Parks, showing an income 
of $2,265 from 325 acres, and expenses, amounting to $1,400, including 
$600 as interest on investment, leaving k^6d above legal interest on cost 
of farm. One item is $1,490 from fi.fteen cows. 

Mr. Samuel S. Kelton, of Ea^^t Montpelier, Washington, thus gives 
his views and facts in illustration : 

I will say that farming pays m well as any other business wonld in the same hands. As 
a class the farmers are as well off as any other ; and in proportion to numbers there are 
less Tery rich and less very poor, a mach larger proportion well-to-do. Their position, finan- 
cially and socially, is very much better than fifty years ago. Enterprising yoang men. 
who do not recelFe parental or other assistance, work for hire until they save a thousand 
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two, buy a farm worth $4,000 to $8,000, put on ten to twenty cows, and by middle ap^e are 
out of debt and have reared a faaiily bred to industry. A large proportion do not do so 
well ; neither would they in any other business. It is the man^ not the business, that tells. 
You ask for an example of success. In 1857 the writer's near neighbor died. His estate, 
appraised at $^,000 real, |2,000 personal, was bought by his oldest son, (aged twenty- three 
years,) who gave his notes for $'^,000, took an incumbrance of $1,500, (the estimated sup- 
port of a relative,) and paid $500 = $10,000. He kept a dairy-stock, a few sheep, raised 
some colts, paid all his debts, bought an adjoining farm at $6,000. This man is now forty 
years of age. His farm of over three hundred acres would sell for $16,000. He has forty 
head of cattle, five horses, and some sheep, and does not owe as much as his personal prop* 
erty is worth. This I call success. You may think it small business, but remember we 
live in a small State, and do business in a small way. 

Mr. E. E. Towle, of West Berkshire, Franklin, gives an instance of 
a young man baying a farm entirely on credit, in disregard of croakers, 
and with a result immediately successful : 

Mr. Reuben Chaffee, a young married man, seven years ago purchased a farm of eighty 
acres in the town of Enosburgh, paying therefor $:),000. He only bad sufficient capital to pur- 
chase stock and farming implements, running in debt for the land. It was a dry, gravelly 
soil, with some intervals of meadow ; produced good crops of grain, and had g^ood pastures. 
The purchase was considered as a wilu speculation by his neighbors, who predicted failure 
as the result. He keeps usually twelve good cows, from which are annually made forty 
50-pouud tubs of butter. This is the principal product of the farm, and, one year with 
another, will amount to $600. The hay and grain are fed on the farm, but no feed is pur* 
chased. Excellent care is taken of the cows, and good management generally is exhibited 
upon the farm. Of the original sum paid for the farm only $700 now remains to be pro- 
vided for, which is doing exceedingly well under the circumstances. I might, of course, 
have found a farmer who had done a larger business, but thought this would be of more 
importance, as showing what has been accomplished without capital by the exercise of 
labor, economy, and good management. There is no question but that good farming will 
pay in New England. The great want with most farmers is capital. With this rightly used, 
much more could be accomplished. 

SOUTHERN NET9 ENGLAND. 

Massachusetts, — Eeturns from all parts, of Massachusetts are full 
of illustrations of successful effort in agriculture, were further proof 
necessary. In one instance a farmer says he purchased 350 acres 
seven years previously for $12,000, with stock and tools $15,000, and 
could pay but $2,000 down. He had a dairy of 40 cows, and made 
some maple-sugar. His expenses at the start were $100 per month, and 
his receipts $200. He had no difficulty in paying his notes as they 
became due, and eventually resold the place to the former owner, who 
had returned disgusted from the West. 

Mr. Allen Look, of West Tisbury, Dukes, acknowledges many iu- 
stnnces of agricultural industry in his county, and believes it would be 
general if farming were properly conducted. He finds sheep-husbandry 
a profitable branch, and reports a tlockof 100 ewes that had the previoaa 
year 100 lambs that were sold for $;300, and 300 pounds of wool for $150 
more ; the cost of keeping being but a small portion of the gross pro- 
ceeds. He mentions a field of three acres of bush-land, dressed with a 
compost of fish and peat, and sown with clover and timothy, yielding^ . 
twelve tons of hay, sold for $240. With a similar top-dressing the next 
year, twelve tons and $360 were obtained. The land unbroken was oon- 
gidered nearly worthless for any other purpose. Prom a strawberry- 
patch ot 25 rods, 15 bushels and 20 quarts of fruit brought $100.20, at 
the rate of $641 per acre. lie declares it to be easier to get $100 in 
cash now than $50 twenty-five years ago. He hits the nail which con- 
fines this whole secret of farm-profits in saying, '^ I think extravagance 
has very much to do with the success of farmers, for it does not matter 
how much one gets from his farm if he is bound to spend it all." 
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Mr. William Sutton, of Ipswich, Essex, adds the following testimony 
to the success resnlting from intelligent effort : 

It is undoubtedly true that negligeut farming: is everywhere unprofitable, but I think it is 
equally certain that in New England, as elsewhere, the industrious, economical, and intel- 
ligent farmer is amply repaid ^r his toil. We may not here be able to boast of the remark- 
able cropfi which are sometimes exhibited in sections where a more fi^enerous soil awaits the 
labor of the husbandman, but steady, unremitted cultivation of our better class of farms has 
in repeated instances resulted in prosperity and wealth. I have now in mind the cases of 
two families, in my own immediate vicinity, (the Wares and Kings,) who have acquired 
ample fortunes io legitimate farming. The j»everal brothers of these families, (and they 
number six in the latter instance,) are among the most prosperous of our people, and thev 
have gaintnl their fortunes entirely by the cultivation of the soil. They have been, in both 
families, engaged in the specialty of market-gardening, which they have followed from their 
youth up. And their success answers afi&rmatively and decidedly the question, *''Does farm- 
ing pay in New England f " I may mention also that in this town oflpswich are instances 
of very successful farming in the hay-crop. 

Mr. K S. Hubbard, of Brimfield, Hampden, makes the following state- 
ment: 

In reply to the first question I answer in the affirmative and also in the negative. And 
the same can be said of any other branch of industry. If the farmer puts forth the same 
energy that is exerted in other branches of industry, and uses his brain as well as his mus- 
cles, be will be sure of fair success although he cannot become suddenly rich. But there 
are advantages not to be found by the professional or business man. He partakes of the 
fruits of his own garden, field, and orchard, fresh, and which his own hands have cultivated, 
and is also comparatively free from the cares and perplexities of the business and professional 
man. In this immediate vicinity the dairy, perhaps, pays the best of anything in farming. 
Milk is sold for the city market or manufactured into outter and cheese, and is worth for that 
purpose 2| cents per quart in summer, and in some cases a trifle more ; in winter from 3| 
to 4 cents for the city markets. This gives a product of from $45 to $75 per cow, and in 
some cases as high as $100. These prices, although low, give the farmer a lair income, and 
were it not for the fact that taxes fall proportionately heavy on the farmer, he would feel 
greater courage in his business. The most valuable of all crops in this vicinity, or oven iu 
Massachusetts, is the grass and hay crop. 

Mr. David Polger, of Nantucket, gives some account of agriculture 
on that island, with a chapter in his own experience : 

Like other business, farming, to be successful, must be managed with skill, energy, per- 
severance, and tbe necessary capital to furnish all the modern machines for cultivating and 
securing the crops in season, thereby saving an Immense amount of hand-labor. If carried 
on in this way, I reply that farming in this county will pay, provided the farmer has capital 
to avail himself of the advantages which nature nas provided iu the way of fertilizers : for 
it must be a'lmitted that to farm successfully in New England the farmer must have ma- 
nure. The ocean throws up to us immense quantities of sea-weed and kelp during the faU 
and winter, the latter of which is a natural fertilizer, and can be applied as a top-dressing 
for grass-land, plowed in for hoed crops. The sea-weed is very valuable when dry for bed- 
ding for horses and cattle, and when worked into the barn-cellar, and composted with the 
droppings, makes a valuable manure. Our winters are so mild that most of the time the 
farmer's teams may be employed drawing onto the farm from this source a vast amount of 
material for enriching his crops and covering his grass-land with a nevor-failing top-dress- 
ing. I will give a bfief account of my own plan of farming, with the average amount of 
erops for the last six or seven years, as it is not a fair statement to give the money-value of 
crops for one year, for, like 1873, it may be a partial failure from want of rain, or the farmer 
may have been making improvements from which he does not look for returns until the 
succeeding year. 

I have (K) acres, the soil of which varies, well adapted to dairy-farming, which branch of 
farming I rely on mainly for my income. My stock consists on an average of ten cows, 
with a sufficient number of horses to do all the teaming, which is a large part of the work 
done on the farm, hauling from the shores kelp and sea- weed, which I use in every possible 
way, and always at a profit. Our cows are pastured on the farm, and from June to Decem- 
ber require but little feed in the barn ; as I top-dress my grass-land with compost manure 
or kel^), I allow my cows to crop the grass until winter, which usually gives them luxu- 
riant tall-feed, the frost holding off ou our island till very late, rarely freezing the grass 
until December, often until Christmas. Our winter-feed is as much English hay as they 
want, with two quarts of corn-meal and two quarts of shorts, twelve Quarts of beets or car- 
rots per day. The surplus hay that is sold pays the grain-bills. Aoout one-half of the 
milk IB sold at 6 eents per quart ; the remainder if made into butter, which sells readily at 
50 centa per pound. Salea of pork average 3,000 pounds, at 10 cents per pound. 
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I asaally have about six acres of tillage, breaking up two or three acres of sward each 
year, and returning the same amount to grass again ; plant corn on the sward-land afier 
plowing in manure, and the crop has averaged 60 bushels shelled corn to the acre. The second 
vear I plant potatoes, carrots, and mangel- wurtzel ; for potatoes I plow in manure, plant in 
hills under kelp, cultivate both wayj with horse; the crop averaging 250 bushels marketable 
potatoes. I have got 350 bushels of Jacksons from an acre. I raise some carrots for the 
norses and for first feeding the cows in winter, the crops averaging 800 bushels to the acre. 
I rely mainly on the mangolds, planted in drills, on loamy land, heavily manured, and get 
an average of 1,600 bushels to the acre. I ha^e got 2,200 bushels from an acre. Our most 
important crop is hay, to the growth of which we devote a large part of the labor on the 
farm. The climate of this island is well suited for grass, and a larger portion of the soil 
boars good paying crops upon the application of fertilizers; my average crop is about three 
tons to the acre; I often cut four tons; the second crop grows readily on the old meadows 
that have been dressed. We always cut some, but my practice is to turn the cows on, for 
our mild winters rarely injure the roots of the grass, and a top-dressing makes all g^ood 
again. 

Mr. William Bacon, of Richmond, Berkshire, refers to instances in 
which farmers have commenced without capital, except health and 
pluck, who have raised and educated families, and retired in the merid- 
ian of life to enjoy a comfortable old age. He gives the following 
facts: 

Some years ago Mr. A. came to this town and rented a farm. His small capital had 
been gained by renting farms. In a few yoars he bought one of the best farms in towo^ put 
the fences in good condition, built an expensive house, kept out of debt, raised and well 
educated a family of six children, bought more land, and died worth $15,000. This was all 
done by farming in New England. Another case: Mr. B. commenced the world with no 
capital, but his own strong arms and hands, and a strong determination to succeed. At hra 
father*s death he received a legacy of $1,000 ; has brought up a family; helped his sons in 
the outfit of life, and has just retired from business at the ago of 65 with $7,000 now on 
hand. Mr. C. bought a farm entirely on credit, paid for it from its productions; bought 
another fann ; paid down for it ; done by farming, and no other means. Mr. D. was the 
son of a foreigner. His father was industrious, frugal, and strictly honest. His wife was 
an American, of good stock. Mr. D. was well educated, but early taught that his snocees 
must depend on his own resources. Hired out for a few years to get a start ; kept an ob- 
serving eye open and active hands busy. At the age of less than thirty-five vears he is 
owner of a farm worth $7,000, well stocked, and is making money fast enough by farming 
to satisfy any reasonably honest man. Mr. E. is a farmer, about thirty-five years old ; has a 
sick wife, unable to do the labor of farmers* wives. His business is farming ; says he in- 
tends to clear $500 a year, and averages that amount. Need I extend the illustrations fur- 
ther? There are plenty of such cases, no doubt, in all towns. I have lately inquired 
among the Shakers, and their uniform answer is, ** Yes, farming can be and is profitabl e.*' 

Why should not farming be profitable in New England 1 We have a large population, to 
feed and clothe, which brings a market for everything the market can produce to our,Yery 
doors, so there is no drawback for a market. Everything raised on the farm and garden 
finds ready sale at good prices ; and here permit me to show the difference a few years haye 
made. A farmer once told me he thought the then paying price for apples, 12 cents per 
bushel in the orchard or 16 in market, made it a good business. Now all the apples on those 
trees, and the same varieties, will bring $1 per bushel on the tree and much more in the 
market. I have known potatoes to s6ll at from 16 to 25 cents per bushel ; the latter was 
considered a high price. Now, they are seldom less than 50 cents per bushel, and often $1. 
Turnips, that I have known to range from 6 to 12 cents per bushel, are now worth 50 cent^ 
a standard price. Carrots, beets, &.C., the same. Hay, once selling from $4.50 to $6 in the 
meadow, ready to draw, is now worth from $12 to $15, and last year $20 per ton. Straw, a 
drug a few years ago, disposed of at what the purchaser would give, is now worth $20 per 
ton. So we see that many of the productions of the farm have, in one man^s life-time, yes, 
in half that period, doubled and often very much more than doubled in value. Thirty years 
ago oats were a drug in the market at 30 cents per bushel, now the prices range from 65 lo 
75, and so on in everything. 

Much of our New England land, especially in the hill towns, has been hard ran, without 
anything being done to keep up the condition of the soil. Such lands are very cheap. ' The 
only objection to them is, first, we have later springs, which makes plowed crops more un- 
certain, but for grass they are excellent. Then, when they are away from railroads a dis- 
advantage is seen. New England now requires enormous quantities of beef for its con- 
sumption, and beef can be raised on these hills to a good profit. In so doing all the mannie 
can be saved and applied in top-dressing, and so keeping up the fertility of the solL 

Khode Island. — There are some good fanners in this little State, 
who are comfortable, and even thriving. A very moderate and con- 



DOES FARMING IN NEW ENGLAND PAY? 203 

servative view is here taken by Mr. George A. Brown, of MidcUetown, 
Newport County, who nnconsciously hints at high profits of agriculture 
in an expectation of any thing like a surplus equal to the cost of labor of 
the farmer and his family, while apparently forgetting that nineteen 
out of twenty in other occupations have nothing left at the end of the 
year to show for the labor of the year : 

It does pay when carried on judiciously and economically, and yet I am unacquainted 
with a single instance that has occurred within the limits of my observation in which a farmer 
has, for any considerable number of years, saved a cash profit equal to the market-prices 
of the labor expended by himself and family, and 6 per cent, of the whole amount of capital 
invested in the farm and stock in trade. I know that farmers do sometimes accumulate a con- 
siderable property by some means, such as trading in cattle, speculating in the products of 
other farms, or hiring farms at a rental of less than 2 per cent., and frequently less shan ^ 
per cent, of their value, or by carrying on the business by the labor of himself and family, 
which, in some instances within my observation, would amount to 9l>000 and even $1,500 
per year, if hired at the market-price for such labor. Sometimes a farmer will purchase a 
farm at a moderate price and in a few years sell it again at a large price without bavins 
made it materially better or expended much in improving it, but simply through the natural 
rise in value and the shrewdness of the man in buying and selling. ** But," it will be asked, 
** how does farming pay if it will not yield a cash profit of the market-price of labor and legal 
interest on the capital employed f" I answer that cash is not the only result of all the toil; 
care, and energy of the farmer, (therefore that man whose sole end and aim in life is cash, 
and nothing but cash, would perhaps do better to avoid farming and select some more cash- 
paying business,) but the farmer enjoys many comforts, many blessings, and many luxuries, 
even, which are the legitimate products of bis farm and his calling, and which cash will not 
purchase, and the denizens of the city cannot enjoy. But to be more particular, and make 
an estimate with which most New England will be well satisfied, let us suppose the farmer to 
hire a small farm worth $10,000, which is a moderate price for a farm in this county, and 
suppose that instead of 6 per cent, he saves 4=:$400, and wages for himself and family 
at a low price per year, $600. This will give him a handsome income for the first year of 
$1,000. Suppose that he continues to receive $1,000 yearly for twenty years, and invests it 
annually when received, in some institution for savings, at 6 per cent, interest, he will have, 
at the end of the twenty years, $36,745, which, I think, is a verv favorable showing, and is 
seldom reached, while a very large proportion of the farmers of this State do not save $100 
per annum or $4, 000 in twenty years. 1 think the principal reason why so few farmers a«- 
quire a competence is the want of energy, and of a disposition to save that which they get. 
They have too much of the disposition of the Missourian who, on being asked why he was 
idle, replied, " What do I want to work forf I have hog and hominy enough to last all 
winter; " for such, farming pays about as well as anything; the farm produces hog and 
hominy as nearly spontaneously as any place, while the really energetic, healthy, strong, 
prudent, and economical man of good business capacity will succeed in almost any calling, 
but I think will gain more money in almost any other business than ^ming in New Eng- 
land. 

Connecticut — ^Re v. William Clift, the well-known "Tim Bunker," of 
the Agriculturist, furnishes the following positive views and significant 
facts upon this question : 

Answering for the State of Connecticnt, theimmediate field of my observation, I have no doubt 
that the men engaged in agriculture receive as fair a compensation for their labor in this 
occupation as they would in any other. The term "pay '* does not mean simply the pecu- 
niary rewards of labor, but all of comfort and thrift that labor brings in any shape — shelter, 
food, raiment, and the social and religious privileges without which money is of little use to 
the possessor. This comprehensive meaning of the term * * pay *' is generally overlooked in the 
discussion of this question. I will use it in this sense in what I have to say. Five hundred 
dollars a year in the city or village will not procure for the professional man or mechanic 
what most Connecticut farmers have directly as the result of tneir labor and of their location 
without any exchange of money. 

Farming in Connecticut is in a transition state from the old style to the new: and prob- 
ably not more than half of the agricultural population are out of the ruts and availing them- 
selves of the improved methods and improvements of husbandry. I had occasion in the sum- 
mer of 1873 to inquire for a horse-reaper to cut a larg^ field of rye, and after diligent search 
and much riding I could hear of but a single implement of that kind, and that was a Buck- 
eye of the old pattern, that bad been laid upon the shelf several years. It is probably 
now the only horse-reaper owned in the county of New London, one of the richest counties 
in the state, that has had an agricultural society and vearly fairs for twenty years and more. 
Most of the rye raised in the county is still cut with the cradle, and farmers are exceedingly 
8low in adopting the new implements that transfer the labor of tillage and harvest from their 
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own muscles to the horse. But even for the lower g^rades of intelligeoce and labor applied 
to the farm, there is a fair reward and more of comfort gained than the same indiviunala 
conld secnre in any other calling. The old style farmer is intensely conservative, and wary 
of all new ideas and new implements. If he has abandoned the old wooden mold-board in 
the plow, it is rather because mechanics have forgotten how to make them, than his wani^f 
faith in them. He finds it difficult to cret anything else than the iron plow, and adopts it 
under protest. He is shy of agricultural societies, of county and State fairs, of blooded 
stock, and of agricultural papers. He does not believe in new crops or new machines. His 
farm is cultivated just as bis father worked it fifty years ago. He raises com, potatoes, 
and oats, and his *' woman," as he still calls his wife, makes butter and cheese, and raises 
poultry and eggs, and exchanges them at the village store for all the coffee, sugar, and tea 
used in the family. They are both saving and honest, and keep their side of the ledger- 
account at the store good year after year. No man ever lost a cent by them, and there is 
not the least chance for such a calamity in the future. A short account of one dozen in the 
eggs would keep them awake at night and spoil their thanksgiving. He raises nearly all 
his breadstuff except one barrel of flour a year, and the main staff of life is the Indian brown 
loaf, and johnny-cake ; meat from the butcher's cart is the rare exception. He corns beef 
and pork, more than enough for his own use, and pays a part of his labor bills from the 
meat-casks in the cellar, which are always well filled and packed with Turk's Island salt. 
If he wants variety in spring, he kills a calf ; if in the fall, he kills a sheep or fowls. He Uk 
always ready to exchange fresh meat with a neighbor, and only deals with the butcher on 
the credit side. He is easily seduced by that plausible caterer for village tables into selling 
his best calves, lambs, and turkeys. He is not yet fully persuaded in his own mind about 
barn-cellars, and continues to adorn the sides of his barn under the stable-windows with py- 
ramidal paintings of manure- heaps. He carts dirt into the open yard every summer and carts 
it out again in the spring, with such additions as the stock may have made to it. He selU 
pork at the market-price and cannot tell whether it has cost him 6 or i cents a pound. He g^ts 
liis best manure from the pig-stye, and guesses it pays to raise pork, because he thinks be 
gets the manure as clear profit 

Now I claim that this pretty large class of farmers, who do not know whether farming 
pays or not, are better rewarded for their labor upon the farm than they would be in any 
other calling. They get for their toil their house-i-ent, their fuel, their meats, fruits, and 
vegetables ; live in great comfort, and usually save money after all their expenses are paid. 
This class of farmers not infrequently have considerable sums in the savings-bank. They 
are, with few exceptions, near to the school, the mill, the church, the library, and all tlie 
privileges which the village or city confers. The State has a mile of railroad to every five 
square miles of land, and six or eight miles* ride will bring almost every farmer to the depot, 
woich is exactly in the center of the world. The mechanic, who generally resides in the 
village or city, and is paid in money for his labor, has to pay out nearly all that he receives 
for the means of living, which the farmer produces upon his own premises. He handles 
more money in the course of the year, but he has procured no more enjoyments for body or 
mind than the farmer. 

But the husbandry of the state is by no means confined to the slow, conservative class I 
have described. There are many thoughtful, stirring men among the tillers of the soil, wbo 
take the papers and digest what they read. They are not afraid of new ideas, new crops* 
and new methods in husbandry. They comprehend the changes which have come over 
society in the last twenty-five years, and have adapted themselves fairly to their new circom- 
stances. They study their location and the markets, and raise those crops which they can 
most economically turn into money. They comprehend the vast changes which railroads, 
canals, and steamers upon the great lakes and rivers have wrought in our communications 
with the fertile plains of the West, and do not attempt to compete with the crops whicb tha 
new States must necessarily raise, and can raise cheaper than we. They do not raise much 
grain or pork fur the general markets, but cultivate those crops that are consumed neac home. 

The tendency of our farming is every vear more and more toward specialties. Some one 
or more staple articles are selected that always command a remunerative price, and the whole 
force of the farm is concentrated upon the production of these special crops. The supplies 
for the family are not overlooked. It is taken for granted that a cultivator of the soil can 
raise the fruits, vegetables, eggs, poultry, butter, and most of the meats consumed on the 
place cheaper than be can purchase them. The number of these special crops is already 
quite large, and is constantly increasing. 

Along the sound, onions are a specialty, and a large trade is kept up between these districts 
and New York, both by rail and by sloop-navigation. The great center of this business is 
at Southport, which employs several vessels in shipping this crop to the city. The farmer 
who makes this a business cultivates from two to ten acres, according to his means. Ttba 
ground is made verv rich, and money is spent quite liberally for fertilizers, especially ashes, 
which pays better than almost any other manure on this crop. The crop is frequently calti- 
vated, and the land is kept very clean. The same fields for several years in succession sro 
kept in onions, and the fertility is maintained by frequent fertilizing. The aim is to prodoes 
from six hundred to eight hundred bushels of onions to the acre, and the price ranges firom 
$1 to $2 per bushel. The crop keeps well, and as the farmers have from August until Mi^ 
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to market it, there is seldom a g\nt, and prices are almost uniformly remnnenitive. Farmers 
engaged in this business are improving tneir lands and their bank-accounts at tbe same time. 

In the valley of the Connecticut, and in a few other towns, tobacco is made a specialty. 
The business has been pursued for years, and is steadily increasing. Horse-manure from the 
ci^ stables, and fish scraps from the oil-factories along the shore, furnish the principal fer- 
tilizers which are purchased for this crop. It absorbs nearly all the manure made upon the 
farm, and the tobacco-fields generally grow rich at the expense of other portions of the farm ; 
it yields ready money — from $200 to $400 per acre — and the temptation is strong to continue 
in a crop which gradually transfers the farmer's wealth from his soil to the savings-bank or 
Bome place less secure. Large bams and sheds are erected all through these districts for the 
curing of the crop. 

There are still larger investments in truck-farming in tlfe vicinity of all the large towns 
and villages. It is found to pay very much better to raise cabbage at 4 cents a pound than 
com at 2. Six or eight tons of cabbage can he raised about as easily on an acre of land as a 
ton and a half of corn. The marketing of these vegetables is an every-day business from 
May to December, and it is mostly a cash trade. 

Then there are farmers who make a business of supplying families in the village with 
fresh eggs, poultry, and meats. They raise all the poultry, eggs, sheep, and lambs the farm 
will carry, and purchase enough of others to supply their regular customers. Some of these 
farmers live ten or twelve miles from their markets, and visit them regularly once a week. 
The men engaged in this business generally have a genius for trade, and accumulate 
property much faster than those who confine themselves to the production of crops. 

Besides these, we ha^e fruit*farms, situated near railroads on the through-lines between 
New York and Boston, to take advantage of rapid transportation to these Targe cities. All 
the perishable small fruits from the remotest parts of the State can be put into these markets 
in from four to five hours. This business pays well, and is steadily increasing. It will be 
more satisfactory to the reader to look at several kinds of this special farming in detail. 

The milk-farm of Mr. B. F. Williams, of Mystic Bridge, is more conveiiientlv situated than 
most milk-farms in its nearness to market. The farm is not more than a half-mile from 
the center of the village in which the milk is distributed. It is not more than five minutes* 
ride from the milk -room to the beginning of the peddling, which takes place early every 
morning. The pail of the customer which is to receive the milk is left at the front door 
over night so that it can be filled from tbe wagon without any delay. It takes some two 
or three hours every morning to supply customers. This duty is attended to by the pro- 
prietor in person, and there is no opportunity for the adulteration of the milk without his 
knowledge. In other respects the farm is no better situated for the business than most 
other mil K-farms in the State. 

The farm is owned by Mr. Nathan 8. N'^yes, who lives upon the premises and occupies a part 
of the house. It consists of about 260 acres, of which 50 is in meadow, 15 in woodland, 
JO or 12 in grain and hoed crops, and the remainder in pasture. There is a large reclaimed 
swamp that produces a good deal of grass, and a very large pasture, strewn with bowlders 
and a good deal occupied with brash and briers. The land, however, is very good, and 
Yields grass of the best quality, though the quantity is but a small fraction of what might 
be produced if the land were cleared of rock and brush. The meadow-land is mostly inter- 
vals upon the banks of Pequotsop Brook, and was, without much doubt, cultivated by the 
aborigines when the country was first settled. It is quite firee from stones, naturally a 
rich hazel-mold, that has been improved by thorough tillage and abundant fertilizers for 
many generations. The property was formerly owned by Mr. Joseph Griswold, who put up 
the present farm-house and out-buildings, which are unusually large and commodious. 
There is plenty of room for sheltering all the crops and stock, and for making all the manure 
under cover. The farm is leased at the halves, which is the more common method of leas- 
ing land in this region. The proprietor fumishes one«half the stock and one-half the seed, 
and takes one-half the products either in kind or in the money secured by sales, as may be 
agreed upon. Mr. Williams, in this case, is the salesman. The stock kept upon the farm 
for the year 1873 was 23 cows, of which about 18, on the average, were kept in milk ; 1 yoke 
of oxen, 4 horses, 12 heifers and young stock, 50 adult sheep, 8 swine, 13 turkeys, and about 
75 hens. The main business is the production of milk, and the stock is arranged mainly 
to supply milk, and, so far as practicable, to keep up the herd and to supply feed. Tbe 
teams necessary to plow and till and do the farm work are employed a part of the time 
in teaming in the village, as opportunity offers. 

The labor employed upon the farm is that of two men by the year, at $225 and board 
each, and occasional labor in harvest to the amount of $50 more, making about $500 as 
the labor-bill for the year, exclusive of board. This does not include the labor of Mr. Wil- 
liams, who gives his whole attention to the business of the farm. Besides this, a woman 
is employed in the house to assist in the care of the milk-vessels, and the cooking and 
washing, at a cost of $150 per year and board. A part of this would very properly be 
chargeable to the farm-labor bilL 

In the rnnnin^ of a milk-farm, a yety large part of the vegetable products, of course, goes 
to the support ot the herd, and does not appear in tbe list of producu. Besides the grass, 
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hay, roots, and i^rain raised on the farm, Mr. Williams pays out about $350 a year for com 
and provender, fed mainly to the cows. 

The sales from the farm are, for milk in the six spring and snmmer months, 

16,380 quarts, at 8 cents.. $1,310,40 

In the remaining six months, $2^810 quarts, atlOcents 1,281 00 

Total milk-sales 2,591 40 

Twelve calves, at $10 each 120 00 

Beef slaughtered 100 00 

Mutton and lambs 235 00 

Wool , 75 00 

Pork 125 00 

Pigs 40 00 

Turkeys, $300; chickens, ducks, and eggs, $75 375 00 

Hay, $125; potatoes, $50 : apples, S|f25 200 00 

Job-work done by the teams 1,500 00 

5,361 40 
To this must be added at least, for meats, grain, and vegetables consumed by 

the two families 1,000 00 

Makinp^, as the gross product of the farm for the year 1873, from actual sales and 
the best estimate that can be made for the various articles consumed in the fami- 
lies 6,361 40 

This farm lies upon the sea-shore, and large quantities of sea-wrack are thrown up every 
winter, which is used for manure to some extent. About 150 loads are drawn to the yards ms 
absorbents. This sea- wrack is made up of eel-grass, rock- weed, kelp or nbbon>weed, and 
the fine sea-mosses. With an increase of the labor-bills it might be gathered in much 
larger quantities, and used to great advantage, upon both the pastures and the meadows. 
Its value is not sufficiently appreciated by our shore-farmers, who allow immense quantities 
to come upon the shore and be carried off again by the tidei. 

The facilities for saving the manure made by the stock kept upon the farm are anusnallj 
good. The farm-buildings are ample, and all the manure, except that in the pen yards, can 
be kept under cover. About 500 loads or half-cords are made from the stables and sties 
annually. The farm furnishes its own fertilizers, and can do so indefinitely if all its resources 
were used. It would probably pay to use sea-weed much more extensively, and to increase 
the bulk of the fertilizers made from the sties and stables. 

To answer the question whether farming pays, we have only to look at the division of the 
products of the farm made annually by the proprietor and the tenant. It certainly pays the 
proprietor. He has his house-rent, fuel, and a good part of his living, consisting of pork, 
turkeys, chickens, eggs, fruits, and garden-products, free from the farm, besides his half <^ 
the sales. If we deduct $1,500 put down forteam-work, we have $3,861 as the gross amount 
of the other sales. One-half of this would be $1,930. This is a much larger income than 
mecliaiiics receive, and is fur beyond the average yearly income of men in the learned pro* 
fessions. The show for the tenant is also very respectable. He receives for his sery> 
ices his house-rent, fuel, and nearly all his provisions; his half of the sales, amounting lo 
$1,930, and all the job- work, amountiog to $1,500 = $3,430. From this is to be dedacted 
$650 for labor, and ^:^0 for grain and provender, making an income of $2,430 annually. The 
farm is within a half-mile of school, church, store, post-office, and both families possess all the 
social advantages of a residence in the village. It would seem, then, from this instance, that 
it pays reasonably well to own a farm and lease it. We are unable to state the amount of 
capital invested in the farm, for it was purchased when property was low, and several par- 
cels of it have been sold at very high prices. Reckoning the house-rent, fuel, and family 
supplies at fHirj)rices, the whole receipts would show very handsome dividends upon the in- 
vestments that ought to satisfy any capitalist who invests in real estate. The principal part 
of the tenant's investment is in his stock, farming- tools, and vehicles, and seed. The seed 
is mainly supplied from the farm, and the stock of cows is partly supplied from the heifera 
annually raisecT. There is of course considerable loss in the cxcbangs of dry for new milch 
cows in order to keep up the regular supply of milk. But with all drawbacks, the showing^ 
is a very handsome one for the personal service and small capital of the tenant-farmer. 

It may be said that the success here is owing to the favorable situation of the farmland 
that with a more distant market the profits might disappear altogether. We will take, then, 
a milk-farm in another part of the State, six or eight times as far from market, and in a much 
poorer district, where fertilizers are essential to profitable crops. 

Spring Glen farm is owned by Mr. J. J. Webb, and is situated in the town of Hamdeo, abimt 
four and a half miles from New Haven, where the milk is marketed. The fiarm consists of S&O 
Wes, nearly all of it of that thin gravelly and sandy loam which encompasHes the city. The 
location was selected not so much for the good Quality of the land as for the facilities for i 
keting in Now Haven and its suburbs. Mr. Webb in the early part of his life was a trader c 
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the plaiDS and in Mexico, and has seen a g^ood deal of life upon the frontier. Fifteen years aj^o 
he returned to the East, and after looking around for some time for a home, concluded to settle 
iu his na tive State, near the largest city , where there was a hungry market for all farm-pro- 
ducts and a pretty sure prospect for a large increase in the value of land. The land was bought 
for a reasonable price for farming purposes, and whatever the advance may be in consequence 
of its nearness to the city will be net profit. It has more than doubled in value »ince the pur- 
chase. The main object of Mr. Webb has been in the management of the farm to improve the 
soil and make it a more perfect machine for producing crops economically. He has spent all 
the earnings of the farm and his capital freely for the accomplishment of this object, and has 
now a very complete establishment, good barns, with shelter for all farm-crops, and 
sixty head of cattle, water in all the stalls, apparatus for cutting and steaming food, and all 
the tools necessary for producing and storing crops in the most economical manner. He 
has invested about $>0,000 in his enterprise, besides the earnings of the farm, which is 
pretty good evidence that he believes that farming in Connecticut pays. He regards his 
first fifteen years as merely preparatory work for nis future farming operations. He is not 
a capitalist residing in the city, engaged in mercantile pursuits, and resorting to the farm 
for his recreation, but lives upon it, and gives his personal attention to all its details. The 
brain-work apparent here in every direction is certainly enough for one man to perform. 
The stock upon the farm aft present is 40 cows and heifers, of which 12 are pure shorthorns, 
and nearly all the balance high grades, a yoke of oxen, nine horses, and a few Berkshire 
swine. Mr. Webb has experimented a good deal with the various breeds of cows for the 

Production of milk, and has settled upon the short-horns as much the best for his purpose, 
lis object, oi course, is to secure a large flow of average quality of milk, so that there shall 
be no need to resort to the pump. These cows are fine specimens of the breed, weighing 
from 700 to 1,000 pounds each, and are kept in high condition. He feeds upon the princi- 
ple that the yield of milk is in proportion to the amount oi food consumed, and the most 
profitable cow is the one that consumes the most food. Though the main object is the pro- 
duction of milk for market, he raises from five to eight calves annually, to keep the herd 
good. When the cows begin to fail in their yield of milk, they are turned off to the butcher, 
and bring the same price as first-cUss steers. The sales of beef are an important item in 
the profits of the farm. 

The preparation of milk for market is a matter of very great importance. The common 
impi'ession that milk just from the cow will bear transportation better than that which is 
oluer is erroneous. Morning's milk would spoil before night, after a few miles' transporta- 
tion in warm weather, if it were not properly cooled. The yield of milk daily is from :iOO 
to 359 quarts. This milk, after straining, is put in the cans in a spring-house, and kept 
until the following morning, i, e., from ten to twenty-four hours. The temperature is be- 
tween 50^ and tiO^. Here it loses the animal heat and undergoes a curing process. At 3 
o*clock in the morning^he milkman starts on his daily trip to the city, four and a half miles 
distant, and is about six hours in serving his customers. It takes two horses and the labor 
of one man to attend to the sales. There is usually in the spring and early summer more 
milk than regular customers want, and this is fed principally to calves. In 1873 the milk 
produced was 111,121 quarts, of which I0d,4)Sl were sold. The loss in peddling was 2.27 
per cent. The price was $6.47 per 100 wine-quarts, taking the season through. The 
amount of sales was $7,167.11. Going back ten years, in 1863 the production of milk was 
&.'>,987 quarts, and the price of milk was $3 48 per 100 quarts sold at the door. It will be 
seen that the production of milk has doubled in ten years, and that it pays better to peddle 
milk than to sell it at the door. This increased production of milk is probably a pretty fair 
indication of the increased productiveness and value of the farm. 

The farm is managed mainly to produce forage-crops to supply food for the herd. But, 
besides these products, there is a large investment in brewers' grains, which are purchased 
iu the vicinity. About 150 bushels are used every week, and tnese cost 10 cents a bushel 
for four months in the year, and 12 to 15 cents for the rest of the year. This would be over 
$dO0 a year paid out for grain. The food is steamed, and the usual charge for the steam- 
box is ten bushels of the brewers' grain, and the balance, two-thirds cut corn-fodder and 
ooe-third hay. This is found to make an excellent feed for milk and to keep the cows in 
good condition. All the manure made upon the farm is applied to the soil, and the principal 
crops are hay, sowed corn, rye, and roots. The first field that wacome to is cropped with 
yellow-globe mangolds, a magnificent crop of at least 3,000 bushels on three acres. This 
is found to bo excellent feed iu the latter part of the winter, and is one of the best kinds of 
food for the production of milk. Then we come to a patch W potatoes yielding about 150 
bushels to the acre. The peculiarity of the method here is, that the work of planting and 
cultivating U nearly all done without the hoe. They are covered with the plow and culti- 
vated with the smoothing-harrow. This is entirely practicable, and three-quarters of the 
labor at least is saved. If this practice were adopted on all the farms it would double the 
profits of potato-culture and at the same time reauoe the price. Pease and oats are grown, 
and the crop is followed by winter-rye. About 10 acres are in rye, and the yield is fr 15 
to 20 bushels to the acre. This pays well, on account of the demand for straw in the ^ i/- 
stables, the straw bringing quite as much as the grain. The crop in which Mr. hb 
takes special satisfaction \a com, both for grain and stalk. He claims that more nutritic 
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fodder can be p^ot from an acre in this crop than in any other in this soil and climate, and as 
ho cultivates it, it is unquestionably correct. The rows are 2 feet apart, and the corn is not 
sown so thick but that it ^ows some 10 or 12 feet high. The corn is cut before earinfr is 
completed, and after wilting is tied in small bundles with straw ; the bundles are gathered 
in shocks and tied with yam, and left to cnre in the field. The variety used for this purpose 
is the Norfolk white, which gives the best satisfaction. Twenty-two tons of green fodder 
have been gathered from an acre. This constitutes a large part of the bulky feed of the 
cows during the winter. Cured at the right stag^ of growth, it contains a good deal of 
saccharine matter, and makes excellent milk. 

Com is also raised for the grain, and yields about 50 bushels to the acre, besides a large 
quantity of fodder. The mowing fields are in fine condition, and about 100 tons of hay are 
secured every year. 

The labor employed upon the farm will average about seven hands by the year. The 
wages paid are ^16 a month and board : $18 for snort terms of service. Some of the labor- 
ers have cottages and live upon the place, and these furnish the board and lodging for the 
rest of the workmen. As a large part of the labor of the farm has gone in past years to im- 
provements — clearing, draining, fencing, building, &c. — it would be impossible to tell the 
exact cost of these improvements, or the precise amount which the farm earns above its 
legitimate running expenses. The investment in the farm is all the while increasing, and is 
6f such a character that Mr. Webb is very well satisfied with it. This is about "all any 
man gets out of the use of his capital. He has now a machine that will produce farm-pro- 
ducts to the amount of $10,000 annually, and is every year improving in its capacity to 
make dividends. 

We find here one thing that an outsider could not have anticipated — the extreme difficnlty 
which an honest producer of milk finds in putting a pure article upon the market. Unless 
he attend to the milking and the peddling in person, and watch every can in its passage from 
the spring-house to the family where it is consumed, the milk is liable to be watered. The 
man who has the care of the nerd and sees to the milking very naturally wants to keep up 
the reputation of a good manager, and knows that the standard of his ability is the quantity 
of milk which he produces. Any shortcoming in his case in a dry time for milk is liable to 
be visited upon the pump, unless he has high moral qualities. The peddler, who starts on 
his route while it is yet dark, passes many pumps on his way to market, and, as he has 
many opportunities to sell extra milk besides the supply of his regular customers, an^ tlM 
danger ot detection is small, he is tempted to manufacture the extra milk at an early stage 
of the route and put the proceeds in his own pocket. He is accountable only for the quan- 
tity <»f milk that he takes from the spring-house. It requires a good deal of integrity on the 
part of servants to resist these temptations, and constant watchfulness on the part of the 
milk- producer to guard his customers against fraud 

These two examples give us a very good idea of the management«of milk-farms in Con- 
necticut, in the immediate vicinity of large markets. This business is growing in impor- 
tance every year as the city and village population increases. It pays much better than but- 
ter at present prices, and has the advantage of saving much labor in the house. It is of 
course quite popular with farmers' wives and daughters. This kind of farming also tends 
to the improvement of the soil. Nearly all the vegetable crops are consumed upon the 
farm, and generally grain is purchased, which adds much to the value of the manure. If 
this is manufactured under cover, as it generally is, and is applied to the soil, the produc- 
tiveness of the farm is constantly increased. 

Another kind of farming that pays fairly is the raising of seeds to snpp-y the trade in our 
largo cities. This is sometimes carried on in connection with the nursery business or with 
truck-lariiiing. The tendency of farming in the State at this time is more and more to 
specialties of this sort, in distinction from the old style of variety farming. 

Mr. George F. Piatt and brother are in the neighboring town of Milford. and improve 100 
acres of laud which they inherit from their father's estate. They have the advantage of bein^^ 
born u])on the estate, and of being trained to the nursery business from their yonth. The 
farm is rather elevated, but level, and the soil is a good sandy loam. Parts of it were once 
well supplied with bowlders, and the walls give evidence of abundant labor in the past in 
clearing the fields of rock. The fences are in unusually good condition. The raising of 
seeds hero for the general market seems to have been an after-thought occasioned by the 
decline of the nursery business. The large nursery-men, situated near railroad depots or 
tide-water, with their army of runners and tree-peddlers, penetrating every farming district 
and rural village, have very seriously affected the smaller nursery-men, who formerly did a 
fair business in supplying the local trade. But this is not a very alarming evil in Connecticat, 
where ineti are trained to do a variety of things equally well, and a change of business often 
leads on to fortune. 

The priiu-ipal seeds raised are the mammoth squash, evergreen sweet com, onions, beets, 
carrots, parsnips, lettuce, and beans. The seeds are market^ principally in New York and 
Boston, and among the Shakers. Shakers are generally supposed to raise their own seeds, 
but here is pretty good evidence that a portion of them at least are produced on orthodox 
soil, which perhaps will not harm their vitalitv. The sales of seed amount to f 1,800 annnally, 
and other products to (1,200, making a total of $3,000 for the annual sales. This doas not 
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measure the prodQctiveness of the farm, for two families are supplied with their fael, jrraiD, 
vegetables, fruits, milk, batter, eggs, and the most of their meats, making at least ^,000 
more. Besides this, there is a generous treatment of the soil, and improvements are constantly 
being made, in clearing land, in fences and buildings. A new bam has just been put np 
with a basement story to accommodate the cleaniug and packing of seeds for market. 
About tweuty head of cattle and three horses are kept upon the place, and most of the 
manure is composted under cover. Besides these home-mH<le manures, fish-scrap is purchased 
from the shore, and is found to be a very economical fertilizer. 

There is a fine orchard now in full bearing, and the boughs, loaded with ruddy and golden 
fruit in the mellow days of October, were worth a long journey to see. They were of the 
choicest standard varieties, and mostly of winter-fruit, that will keep well until spriag. The 
cultivation of late-keeping varieties adds much to the profits of the orchard, and is too gen- 
erally overlooked by our farmers. An inexpensive cellar under the house or bam will keep 
the fruit in the greatest perfection until April, aod at that time the same apples will bring $5 
a barrel that could not have been sold in the fall for more than $2 or $3. There is also a 
pear-orchard set, not yet in full bearing, but showing very handsome specimens of the most 
popular pears for market. This will tell upon the mtnre profits of the farm. The ground 
between the rows of trees is cultivated with currants, raspberries, and blackberries. These 
are raised both for the fmit and for plauts to supply the nursery-trade. The orange-auince 
is also raised, and pays very well. The fruit and most other farm products, except seeas, are 
marketed in the neighboring cities of New Haven and Bridgeport, and the town of Derby. 

A portion of the farm is devoted to the nursery business proper, and the trade is sap- 
plied with young apple, pear, quince, and peach trees, and with evergeen and oruamental 
shade-trees of various kinds. 

The field where the mammoth squashes were raised was a goodly sight, though not up 
to the usual level of exhibition squashes. These squashes minister more to the love of 
show, which is a characteristic of our modern civilization, than to any really useful end. 
They can be raised to almost any size, from 100 to 300 pounds, by making the soil rich 
and thinning the fraits sufficiently. No agricultural or horticultural show is complete 
without its big squash, and if there is a half dozen of them the show is a success, 
whether there is a Hubbard or a Marblehead upon the tables or not. When it comes to 
feeding or cooking, an old-fashioned crook-neck would be worth a cart-load of the mam- 
mouth Chili among sensible people. However, we must have sensations, and the seeds sell 
for ^ a pound. Here, then, is a farm of a hundred acres, worked by four men, besides the 
proprietors, that yields a gross income of $5,000 and upwards. They are sharp, intel- 
ligent sons of the farm, enthusiastic in their calling, good citizens, interested in every 
thing that promotes the welfare of society. There are others in the same neighborhood 
engaged in seed-growing in connection with common husbandry ; there is not much room 
to doubt that seed-husbandry pays. 

There is still another kind of special farming that is carried on to a large extent in the 
western part of the State— the grazing of cattle daring the summer ; this is very well 
adapted to farmers remote from market, as the products of the year's indosti^ can all be 
seAt to market on the hoof and be disposed of at a single sale, it that is desirable. We 
visited last season the farm of Mr. O. B. King, near the village of Watertown. The farm - 
consists of 240 acres of land, and is somewhat scattered ; that part of it which lies near 
the village is under a high state of cultivation and yields very large crops of ha^. The sys- 
tem which Mr. King adopts is a good illustration of the methods adopted in the soath 
part of Litchfield County, the neighboring towns in Fairfield County, and to still greater 
extent in Putnam and Dutchess Counties in New York. The whole farm is devoted to 
grazing, with the exception of a few fields devoted to the raising of family supplies. Gene- 
rally the bars of the mowing-fields are let down, and the whole farm is thrown into one 
pasture, over which the cattle have free range through the whole season. Cattle are 
purchased in Albany or other large markets as early in the spring as the fields will yield 
a good bite of grass. Three and four year old steers are generally selected, and a decided 
preference is given to short-hom blood. These animals, tamed into good pastnres, will 
gain 300 or 400 ponnds in a season, and by September or October will oe fit for the 
butcher, without any grain. The mzer expects to make a profit on this increase in the 
weight of the animal, and also an advance in the price of the live weight. The gidn of 300 
pounds in the weight of the animal, and 2 cents a pound in price, are important items in 
the business. It is not nncommon, in favorable years, to make a gain of $30 a head in graz- 
ing cattle. Where a farm will carry a bullock to the acre, as some of them do, this gives 
a very handsome return for the use of the land. The business requires a large capital 
and good judgment in buying and selling. 

We found in Mr. KingU pastures a luxuriant growth of graaa and some fine specimens 
of short-hom and Devon bullocks quite reeAj for the butcher. An important item in hig 
business is the trade in Devon-grade working-cattle. These are so much in demand, that 
they bring from $200 to $300 a voke. These are picked up in lots of cattle purchased for 
grazing, and yield a better pront than the butcher can afford to give. We have visited sev- 
eral farms in this belt of country in former years, and have always had occasion to notice 
the good effects of this kind of grazing upon the fertility of the soil. The animals pur- 
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chased are generally adults, the bones are already formed, and there is no large demand 
upon the soil for phosphates. The animals graze in the pastures from spring to fall, and 
nearly eyerythiug consumed is returned to the soil. It is noticed in these farms that the feed 
improves from year to year, and many of them have been brought up within a few years so 
as to double their capacity for carrying stock. In some of them a small dressing of plaster is 
used, which brings in white clover and increases the feed. In some fi&rms the effect of plas- 
ter is wonderful, and is the most economical fertilizer that can be used. In others no per* 
ceptible effect is discovered. This is an easy and genteel style of husbandry, but it requires 
more capital than most farmers possess to carry it on. After the animals are purchased and 
turned into pasture they require very little attention. Sales are oftentimes made to the 
neighboring butchers ; so that one does not have to leave the farm to market his crop. The ' 
great advantages of this kind of husbandry are the steady improvement of the soil, the great 
economy of labor, and the comparative leisure of the winter. It is a specialty of grazing that 
may be almost indefinitely extended, and is well adapted to those hilly farms of New England, 
tliat are remote from the great markets. Beef is a staple article, and the higher grades will 
almost always bring remunerative prices. There is little danger of glutting the market, 
and the tendency in the seaboard States is toward higher pri^s, and likely to be for some 
years to come. There are large districts in New England where the old-style fanning has 
ceased to be as remunerative as other callings, and multitudes turn from the plow to the 
anvil and loom ; farm-buildings go to decay ; and pastures and meadows grow up to brush 
and forest. Is there not a remedy in this kind of husbandry for these desolations in the 
older States 1 If these forsaken fields were devoted to the grazing of fattening cattle, the 
brush would be kept down, and the pastures would grow more fertile from year to year. 

It is quite manifest from these cases that have been presented that the cultivation of the 
soil in this Commonwealth pays reasonably well. Even that style of husbandry to which 
is brought the least enteipiise and the least capital secures more of comfort than the same 
families could hope for in any other calling. The capital is securely invested, and in moat 
cases is increasing in value, notwithstanding the want of skill in the madagemeut. It is 
exceedingly rare to bear of a failure among farmers. In mercantile pursuits and in most 
kinds of business in the city failure is the rule rather than the exception. In the specialty 
farming, to which the state is so well adapted, labor, skill, and capital are as well rewarded 
as in must other pursuits. There is certainly nothing in the condition of our husbandry to 
drive so many of our young men to the temptations and uncertainties of business in our 
great cities. 

Mr. T. S. Gold, secretary of the Board of Agriculture of Coimecticat, 
gives the following explicit and satisfactory stateuieut eonceruing the 
substautial farmers of bis neighborhood and their prosperity: 

Does farming pay in New England /-=-You ask a question which is often discussed in this 
age of inquiry, and your remark which follow? explains the whole matter. It pays, " it 
managed with energy and skill and the uee of necessary capital." Where brush is allow- 
ed to overrun the pastures and meadows, and weeds to choke the crops, we hear the cry that 
farming does not pay ; that it is cheaper to buy corn and other produces than to raise them. 

It is true, I admit, that little judgment was used in first settling the country, and that 
many farms, or even larger districts, were cleared from the forests that should have been 
allowed to remain, to furnish timber for manufacturing and building, and shelter for fruits 
and crops. The introduction of agricultural machinery is rendering the culture of these 
rough portions and the gathering of the hay relatively more expensive than upon smoother 
land, and there is no doubt that some entire farms thus circumstanced fail to return to their 
owners a fair equivalent for the labor and capital employed, and that many other farms have 
some portions which are a drag upon their better parts, a sinking-fund to swallow up the 
profits derived from successful culture elsewhere. I do not refer to those expensive labors 
in clearing rocky land, or draining wet land, or reclaiming sandy land by ashes and lime 
or green crops, but to the continued culture of rough and impoverished lands, the gath- 
ering of hay from rough meadows, still mowed because they were once productive, and 
other like practices followed because under other circumstances they were profitable. Lands 
so situated that they cannot profitably be manured or even cultivated, because they are so 
difficult of access, must be classed here as not paying for the labor required. Wherever we 
find farmers laying aside these old-time ways, concentrating their energies upon their better 
lands, adapting their farming to the changing conditions of the times in stock, crops, and im- 
proved nnplenients and machinery, we find them thrifty, enjoying the comforts and luxu- 
ries of life, with moans to support' society, to educate their children, laying up a comforta- 
ble competency for old age, and to give their children a better start in life man thoy them- 
selves enjoyed. 

Again, if farming does not pay, how is it that all the cultivatorB of the soil Dvet Thej 
always get their living by their occupation, not by dependence upon other callings. The 
agricultural laborer always has his sustenance and always secures his wages, llie ftul- 
ure of a farmer to meet his obligations, unless he becomes involved by some outside veii- 
ture, is a rarity so great that it may be said never to occur, while every community Cftn 
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show examples of rained fortanes, inyolviDg many other parties, in the more enticin||f 
walks of trade and manufactures. Agriculture absorbs ana employs all men who fail in 
other avocations either from physical disability or other causes. The disjointed parts of 
lives spent in otiier callings, which absorb their mental powers and their physical train- 
ing in periods of rest, are mostly spent in the culture oi the earth. Agriculture has to 
fe^ all these and their families. Adventurers of every kind take rest and find renewed 
strength on the farm for new enterprises, and come back again often with blasted hopes and 
shattered health and fortunes. 

The amount of physical labor expended in agriculture is large, the amount of mental is 
often small. The return for the quality and amount of labor and the risk incurred will com- 
pare favorably with, yes, even surpass, that in other departments of human industry. Agri- 
culture, manufactures, commerce, and mining are the four great divisions. If some give 
greater average rotums for the risks, labor, mental and physical, capital and skill, than 
others, I claim that this is in the order named. The returns of agriculture are slow but 
sure. Manufactures, giving employment to varied ability, furnish some examples of 
splendid success. Commerce and trade have their merchant- princes, but these are rare. The 
miner finds a vein of ore, a rich nugget, or a gem, but of all mining the baser metals afford 
the surest and best profits ; so we are driven back to the conclusion that agriculture, the 
basis of national strength and wealth, is also the most sure and liberal in its support of 
those who practice it. As the other callings make^eater demands for mental daring and 
capacity, so they give the corresponding examples of success. 

Similar changes in all these uepartments of industry have occurred as we now meet in 
agriculture. Improved machinery and the economy of the division of labor has broken up 
the business of the clothier, the hatter, and many of the other trades in rural neighbor- 
hoods which enlivened every stream in New England. In their old form, these industries 
became unprofitable to develop in certain centers with increasing vigor. The abandoned 
mining-camps, the dismantled smelting-works in the Kocky Mountains, do not prove that 
the mining interests of Colorado and California are on the wane, that their rich placers of 
gold and silver cannot be relied upon ; but rather only show that more enticing fields have 
for the time employed the labor and capital of the miners, and as some new processes and 
means of transportation are developed, many of these same deserted mines will again be 
wrought even more profitably than when first opened. So agriculture, giving up some old 
homesteads and many unprofitable fields, some labors and crops, directing its forces into 
new channels, with proper concentration of labor, which in a new country is always ap- 
plied sparingly, is not in a state of decrepitude, but has a more hopeful outlook for 
the future than it has enjoyed in the past. The application of brains to farming is 
working there the same results and changes which ix has wrought in all the other 
departments of labor. The ignorant, the stupid, and the inefficient are left in the lurch. 

Notwithstanding the popular cry** no profits in farming.'Mt is the carefully expressed 
opinion of those best qualified to judge that the average profits of farmiug in Connecticut 
are greater at this time than in the rest of the United States, and that we can show as 
striking examples of success in agricultural enterprises as any of the so-called more 
favored parties of our country ; that our lands are not exhausted, and that we may rely as 
in the past upon a fair reward for persevering and intelligent industry. But your inquiry 
is for ** particular examples," and that it be locally considered. I have thought perhaps 
it would as well be answered by taking the school-district in which I reside, which is en- 
tirely occupied by farmers. Cream Hill school-district is in the town of Cornwall, county 
of Litchfield, State of Connecticut. It embraces about four square miles, with ten farms ; the 
soil in common with this section of New England is fertile, but the surface is much broken, 
and the fields were once so covered with stones and large bowlders that thirty years ago, 
though partially cleared of stones for fencing, not an acre was fit for the use of mowing- 
machine and horse-rake. The native timber is oak, chestnut, hickory, and other hard woods, 
which sprout rapidly when cut over, and about one-quarter of this territory is now wood. 
This growth of wood is used for building purposes, fencing, fuel, and is sold for making 
charcoal. It is worth $2 per cord, standing on our hills, for this use, and a considerable 
revenue is derived by some of our farmers by selling this wood to the iron-manufacturers. 
These lands can be cut over every twenty-five or thirty years, giving twenty to thirty cords 
per acre. Pastures that are too rough or too distant from the homesteads become covered with 
onish, growing again to forest, and about one-quarter is now in the transition stage. The 
remainder is clean permanent pasture, orchard, mowing-land, or devoted to rotation of 
crops and grass. Most of our mowing-land, though upon the hills, is never plowed, but its 
productiveness is maintained by top-dressing. We raise g^od crops of corn, oats, rye, 
potatoes, turnips, and other roots. Our orchards furnish an abundance of fruit for home 
use and a surplus for market Our main reliance is upon our grass- pasturage and hay. The 
dairy is the principal interest, while we raise some young stock, sheep, swine, and poultry. 
Some raise all their own grain except wheat, which is but little sown ; while others buy 
bran and corn as bronghtfrom the West. Several consecutive dry years has shortened our 
grass-crop, and we have now less stock than usual, and have this winter bought more grain 
than before^ The improvements which I shall sketch all have been made within a period 
of about thirty years. They consist in the clearing up of rough laud, draining of wet land, 
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plaDting of orchards, and the renewal or repair of houses, barns, and other farm-baildings. 
In particnlarlzing I omit two small farms, as from age and physical debility their owners are 
not qualified to improve them. These men live and pay their debts, bnt cannot be called 
thrifty farmers. All have families, and have the means to provide for their education 
abroad when they advance beyond the facilities furnished by the public schools ; all have 
accumulated substance and improved their farms and buildings. The land was largely 
acquired by inheritance, yet for various causes has had in good part to be paid for by the 
present occupants, and within the same thirty years, most of whom have had no other occn- 
pation or resources except such as are furnished by their farms. We all use plaster with 
success, and try other commercial fertilizers with caution. The land-owners all work with 
their own hands and hire but little help. One mlan for the year, at a cost of $250 or $300, and 
board, with a little extra help in haying, is about all the labor required on each farm in addi- 
tion to that of the farmer and his sons. We erected a district school-house some twenty 
years since, at a cost of $2, .500, on an acre of ground given for the purpose. For location 
and form it is a model, and what is better we fill it with home-grown productions. '* Cream 
Hill " school-district does not share in the too common charge that the Yankee race is 
running out. The laborers, who are to some extent foreigners, furnish their full quota, bat 
the American element has a controlling influence. 

I do not know where I can go in the country to find agriculture more self-dependent and 
fairly remunerative than here, where accidental circumstances have not contributed largely to 
the result. The farmers' club of West Cornwall, now over thirty years old, has done its 
share in stimulating our farmers to a more intelHgeut practice of their calling; while by its 
support we have encouraged others, it has returned liberally to us for our labor in its behalf. 

Beginning with the first farmer as you enter the district, Mr. E. D. Pratt, farming by himself 
about thirty years, 250 acres, inherited perhaps one-third. He has expended $7fW)0 in baild- 
ings ; has cleared 40 acres, making heavy walls ; planted a young orchard of three acres ; 
mows about fifty acres ; raises com, oats, rye, potatoes, and roots ; keeps two horses, one 
yoke of oxen, twenty cows, five young cattle ; made butter and cheese till the last six years, 
but now sends milk to New York. The freight on the milk and returning the cans from New 
York is 60 cents per can, which is paid by the milkman. Many farmers pay a small commis- 
sion of 10 cents per can for selling the milk aud guaranteeing the returns ; others make their 
own sales. Mr. Pratt commenced sending milk to New York, October 1, 1867, and has sent 
as follows : 



Number of 
caits. 



Value, 



October 1, 1867 to '68 

Oefcober I, lefiS to '69.„-:,, 

October'! , I H69 to 70 , 

October 1, tmQ to 71 

October 1» 1871 fc 72 

October 1, 1872 to 7a 

Oclsber 1,1873 to May 1, 74 



i,aui 

IJ03 
1,143 
1,2^1 

1,368 

1,405 

715 



$1,853 m 

1,689 00 
1,772 m 
1,865 57 
2, 38(J &4 
2, Om 50 
1,117 26 



As we all get about the same prices these returns may be considered as a fair representa- 
tion for all those farms that sena milk. 

Mr. J. P. Brewster commenced farming twenty-nine years since with 100 acres, for which he 
ran in debt, though an ancestral farm ; now has 250 ; had $500 at that time ; now is nearly 
out of debt; has expended $12,000 in buildings and heavy stonewalls; has cleared 50 
acres of rocky land, laying heavy walls, and underdraining ; has planted three acres of 
orchard ; keeps three horses, two yoke of oxen, twenty-seven cows, eleven young cattle, 
and a few sheep ; formerly made butter and cheese ; now sends milk lb New York, about 
1,500 cans, of fortv quarts, per annum, which nets on an average about $1.40 per can. 

My own farm adjoins that of Mr. Brewster. I commenced farming in 1840. Have abont 
450 acres, mostly from inheritance. This farm was cleared from the forest by my ancestors, 
four generations back. 1 keep fifty cows, two yoke of oxen, four horses, two mules, thirtT- 
two young cattle, and thirty-five sheep. Changed from making butter and cheese sofx 
years since to sending milk. Send a little over 2,000 cans a year. The last year sent ont 
2,091 cans ; net returns $2,738.24. Used milk also for family of fifteen or more, and made a 
supply of butter for over half the year. Also, raised sixteen calves on milk, and killed or 
sold calves to the value of over $100. Mv cattle are mostly Ayrshire and their grades. 
The fact that some of my cows are old and kept for breeders, aud a large proportion young', 
two and three years old, is sufficient to account for the moderate amount of mUk oompaied 
with other dairies in the vicinity. The surplus or unserviceable stock is usuaUy converted 
into beef, aud largely used in the family or sold to the farm-laborers, who have famSBea 
aud board themselves. Have received the present year, for wool, $50 ; for potatoeSy $1&0 ; 
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for frnit, $800 ; wood and timber, $200 ; rent of hoases to laborers, bar, and pastorafre, 
$200. The gross receipts from the farm, besides family snpplies, about |4,600. I employ 
for the year seven men and a boy, at a total cost, besides tne board of fonr men, of $2,300. 
With this force I am enabled to do all ordinary repairs of farm-baildingg, including paint- 
ing ; to build over one hundred rods, annually, of heavy stone- wall, clearing the fields, and 
draining when necessary. Work on the highway, and other labor outside of the farm, 
amounts to about $100 per jear. My time is mostly otherwise employed ; sothat lacking 
personal labor and supervision, I am obliged to hire more than if daily on the farm. 

The profits of the farm largely go into improvements. These show 150 acres cleared, and 
fenced with heavy stone wall. In fact, most of the fences are of this character. I mow 
about 100 acres, mostly with the machine, whereas twenty years ago not an acre on the 
farm was fit for its use. I have 12 acres of young orcharding, apples and pears, just coming 
into bearing. Have expended about $20,000 in buildings, which are in good repair. Have 
on the &rm six dwelling-houses and ten bams, with sheds, tool-houses, and other out- 
buildings. Have stable-room for one hundred and thirty head of cattle and horses. I have 
had other business than farming ; as formerly a teacher of an agricultural school on the 
farm, and now as secretary of the Connecticut Board of Agriculture, so that if many of my 
neighbors, by farming alone, had not done relatively better than I have, it might be said 
that these were not legitimate retuAis of agriculture ; but I can see great losses from my 
necessary neglect of my business, which personal supervision would have prevented. 

Mr. R. M. Kexford lias been farming about forty-five years on his paternal acres. By con- 
nection with an unfortunate manufacturing enterprise, he lost, some twenty years since, nearly 
all his property, which he has now regained by farming; has 175 acres; keeps eighteen 
cows, one yoke of oxen, two horses, and a few young cattle ; sent to New York last year 
1 , 1 00 cans of milk ; farm has not been run to exhaustion, but he has not expended largely 
in buildings or improvements. 

Mr. Chester Wickwire has been farming forty years; has 500 acres, partially inherited; has 
a large share of wood-land, from which he sells $500 to $1,000 worth annually, without 
diminishing the supply ; keeps thirty-eight cows, three yoke of oxen, three horses, and 
twenty head of young cattle ; raises nis own grain, as corn, oats, and rye ; makes butter 
and cheese, 300 pounds cheese and 75 pounds butter being a fair estimate of sales per cow. 
Calves raised or sold for veal bring $10 per head ; cheese, from 11 to 12 cents per pound ; 
butter, from 30 to 45. The refuse of the dairy for swine is of considerable value. Sales are 
made also of working-oxen, beef, potatoes, &c. The land is much broken, and many fields 
difficult of access. He made extensive improvements in clearing land from rocks, and his 
fences and buildings are in good order. 

Mr. James Reed began farming forty years ago. At that time he had no means, buying 
the farm from his father in law. Bir. ^eed died four years since. The widow manages the 
farm with her sons. The farm now embraces 300 acres ; keeps twenty cows, two yoke of 
oxen, three horses, twenty-five sheep, and a few young cattle ; sends about 1,200 cans of 
milk to New York. Mrs. Reed raises her own corn, oats, rye, and buckwheat, and sells 
considerable wood. The farm is a rough one, though productive; often produces premium 
crops of com, oats, or potatoes; few improvements, as the purchase of the farm, the rearing 
of a large family, and the building of a new house, costing $3,000, in place of the homestead 
burned by accident a few years smce, have consumed all surplus means. 

Mr. R. J. Scovill has been farming about twenty-five years. Though the farm is by inherit- 
ance, an unfortunate manufacturing enterprise largely crippled his resources a few years 
aince. The farm now embraces 300 acres ; keeps twenty-nve cows, three horses, two yoke 
of oxen, fourteen young cattle. Sends annually about 1,600 cans of milk to New York ; 
raises most of his own coarse gprains ; has six acres of young orcharding just coming into 
bearing, and sells fruit to the amount of a few hundred dollars. Has expended largely in 
improvements in clearing land and draining; also in buildings, which are extensive and in 
good repair. 

Bir. Franklin Reed began farming twenty years ago. Had $500 at that time. Bought farm 
on credit, which, by addition, is now 225 acres. Keeps sixteen cows, one yoke of oxen, two 
horses, eighty head of young cattle ; raises all his own coarse grain ; makes butter and cheese 
and fattens pork ; makes 400 pounds of cheese per cow, and sells 1,200 pounds of butter ; 
calves, vealed or raised : 

400 pounds of cheese, at 11 $44 00 

75 pounds of butter, at 35 26 25 

Calf at L 10 00 



80 25 



or $80 per cow. The farm, though rough, is productive ; bams and out-buildings are new, 
but Mr. Reed has preferred to lay up his money to investing in improvements. His books 
show $12,000 at interest, besides the farm and stock paid for, as the result of industry and 
«conom^. 

I omit, for reasons before spedfied, the other two land-owners in the district. In s* 
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respects this is an exceptional district; in others its counterpart may be fonnd all over Con* 
necticut. We are three miles from our railroad-statioa, West Cornwall, on the Housatonic 
Railroad, and sixty miles from Bridgeport, and one hundred and twenty from New York, 
where we find a market for our surplus products. Many parts of the State have better facil- 
ities for market, and adopt a different and sometimes more profitable system of husbandry. 
But our land is particularly adapted to ^ass, and the dairy seems to be still, as it always has 
been, the naturu business for farmers on the hills of Litchfield County. 

Mr. T. G. Kingsley, of Few London, correspondent of the Department, 
reports concerning his county : 

Gardening pays the best of any kind of crops in this county. Selling milk in the cities 
also pays well. The soil in this county requires fertilizing to a considerable amount, or our 
crops are small, but by using phosphate, guano, fish guano, or plaster, the crop is iocreased 
from one-third to one-half per acre. Many of our farmers purchase western cattle in the 
spring of the year and sell mem in the fall or winter for beef, and in that way are makipg 
money ; selling the cattle for from 50 to 75 per cent, more than oost by keeping them from 
six to nine months. In one instance a man planted six acres of the Early-Rose potatoes and 
used 2,400 pounds of phosphate besides 100 loads of stable-manure, and he raised 300 bush- 
els of marketable potatoes per acre, making 1,800 bushels. Some were sold for $1.50 per 
bushel ; the balance, at $1. I know of a young man who purchased a farm for ^,500, and 
by attending to his business, using good judgment, energy, economy and prudence, in 
fourteen years sold sufficient from the farm to pay its cost. 

CONCLUSIONS. 

1. Farming in New England pays well if conducted with skill and 
enterprise, combined with the use of sufficient capital. 

2. It is uiiremunerative to those who starve the soil, decline the use 
of improved implements and labor-saving processes, and fail to adapt 
their crops to soil, situation, and circumstances. 

3. Those who employ the least possible labor, because of its high price, 
receive smaller net returns than those who use enough of it for good 
culture and large yields. 

4. The popular estimate of the receipts of the farm is erroneous in 
failing to reckon house-rent, carriage-hire, and fruits and grains and 
vegetables used at home, and in assuming that a large portion of the 
gross receipts should be net savings, however small the annual expendi- 
ture of labor. 

5. Proximity to numerous markets compensates for lower natural fer- 
tility 5 contiguity to the sea-coast renders available large supplies of 
cheap marine fertilizers, and the manufacturing villages furnish equiva* 
lent advantages to interior farms ; and while the average yields of crops 
are thus made equal to those of the most fertile portion of the count^, 
the prices obtained are greater. 

6. The statistics of production show that for the labor employed no 
section of the country, excepting only three of the Middle States, enjeys 
a larger net return. 

7. Lands are cheaper than in any equally populous and improved sec- 
tion of the country, with a probability of future increase in price, greater 
productiveness, the employment of a larger capital and more labor in 
their cultivation. 

8* The necessity is indicated, before high prosperity can become gen- 
eral, for increased fertility, better drainage, more machine-labor and 
brain-work and less drudgery, and more feeding of farm-animals for 
flesh and milk and less for the bare support of animal existence. 
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CONDITION OF AGRICULTURE IN THE COTTON 

STATES. 

By C. W, Howabd, Kingston, Ga. 

The condition of the agricnltare of a country is to be determined by 
the salable valae of its lands, the prices of its products, whether re- 
munerative or the reverse, and the system of farming, whether amelio- 
rating or exhaustive to the soil. The first two of these tests are some- 
times variable and, therefore, not always accurate. War, with its im- 
mediate results, and panics in the money-market may affect injuriously 
both the v^lue of lands and the prices of agricultural products. Allow- 
ances must be made for the effects of these causes; but the last test 
never varies or is inaccurate. 

The agricultural condition of a country is never solidly prosperous 
in which a system of farming is practiced which exhausts the soU. This 
is destroying capital, for which destruction no temporary annual returns, 
however large, are an equivalent The seeming prosperity based upon 
large results from a soil in course of impoverishment is always falla- 
cious and, therefore, hurtful in the end. 

We may arrive at the condition of agriculture in the cotton States by 
these tests. In ascertaining this condition, it is proper to say that the 
writer is most familiar with the State of (Georgia. A large proportion 
of his remarks and estimates will be based upon his knowledge of this 
State. Georgia is generally considered to be the most prosperous of 
the cotton States. Any coloring which may unintentionally be given 
from this cause to southern agriculture will certainly not be to the dis- 
advantage of the other States. 

From North Carolina to Louisiana there is a strong uniformity in the 
physical structure of the soil, and in the character of the staple crops. 
There is also a decided uniformity in the system of agriculture which 
is pursued wherever cotton is raised. One State may, therefore, very 
well represent the rest of these cotton-States. The writer is a native 
of Georgia; his sympathies are with his brethren of the South, and,, 
therefore, when he condemns existing practices it is with the temper 
with which an attached relative should point out the errors of a kins- 
man. 

SALABLE VALUE OF LAND IN THE COTTON STATES. 

It is proper to say that Texas is not included in this estimate among 
these States, because it is yet in progress of settlement. This ex- 
amination will be confined to those of the cotton States which have 
been long and fully settled, and where land has attained a determinate 
value. 

The value of land in the settled portion of the older cotton States is 
less than in any other country in Christendom. This was the case be- 
fore the war. Take the State of Georgia, for instance, as a representa- 
tive State. 

In 1860, the average value of land was $4.85. The highest value of 
the richest county was $10.66 per acre. The lowest value was 68 cents 
per acre. If we contrast these values with those of the Northern, Mid- 
dle, or the new Northwestern States, as Illinois, the difference is strik- 
ing. 
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Since the war we might have supposed that the depression, in average 
vaUie, would have been greatly increased ; but this has not been the 
case to any great extent. In Georgia in 18G6, immediately upon the 
close of the war, the average value of land was $3.42, showing a diminu- 
tion from the value of 1800 of $1.43 per acre. There has been a slow 
advance in value from 1866 to the present time, the average value 
nearly, if not quite, reaching that of 1860. The lands of some sections 
have actually increased in value, in many instances to $50 per acre, 
-while others have decreased from $20 to $30 per acre to from $3 to 85 
per acre. The causes of this difference will be hereafter pointed out. 
The average value has, however, not materially changed. That which 
is true of Georgia, as to the value of her land, is true also of the other 
cotton States. 

Why were these lands so low in price before the war ? It was not the 
climate of these States, because while portions of the territory were 
sickly the larger portions were perfectly healthy. The sickly sections 
extended along the line of the coast, including the rice-lands and the 
level pine-lands, which were very difficult of drainage ; but all the roll- 
ing lands of the interior, (including the greater bulk of the territory,) 
the mountainous portions, were extremely healthy. 

It was not the poverty of the soil, because while a portion of this 
territory was poor the larger portion was originally very fertile land. 
With the same manure and the same culture, there is not an agricul- 
tural product of use to man, raised at the North, which cannot be 
raised in equal perfection at the South, independent of the products 
which are peculiar to the South, as cotton, rice, sugar, and the semi- 
tropical fruits. In fact the largest recorded yield, within the knowledge 
of the writer, of the cereals has occurred at the South, as 212 bushels 
of corn, 68 of wheat, and 100 of oats to the acre. 

It was not the amount of taxation. The State tax in Georgia was 
about one-tenth of one per cent. This, perhaps, was a fair average ot 
the other cotton-States. 

It was not the amount of cheap land at the West, because those 
cheap lands were equally within reach of northern land-holders, and 
those lands did not sink in value on that account, by reason of emigra- 
tion from them. 

It was not slavery, because those lands were highest in value where 
most slave-labor was used. The rice-lands, for instance, requiring a 
hand to every ^ acres, sold at from $150 to $300 per acre, while in the 
upper portions, where slave-labor was almost unknown, the lands would 
not command $5 per acre. 

It was not because the farmers did not make money. They did ac- 
cumulate under a most ruinous system of agriculture, because at the 
end of the year there were no wages to be paid, and if the crop covered 
expenses, their profit was large in the mere increase of their slaves. 

What, then, was the cause of the low price of land f Clearly the 
bad system of farming. The value of the land was scarcely considered. 
It was cultivated in cotton and corn until it was unable to produce 
either, and was then thrown out to grow up in briers, sassafras, and 
scrub pines. A purchaser looking for land, if he found a field without 
a stump in it, considered that fact prima facie evidence that it was 
worn out. 

Of course land, considered as something which was to become lesB 
valuable every year until it became worthless, was of little market 
value. There were some exceptions, as the rice-fields, where the annual 
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flooding or " warping^ was an annual heavy manuring. These lands 
maintained their high valuation. 

Since the war the same system of agriculture has been generally, but 
not universally, pursued. It is pleasant to observe an increasing de- 
parture from the old practice. Wherever this departure occurs, the 
lands are rising rapidly in value. 

MARKET VALUE OF CROPS. 

Cotton is considered almost exclusively the money-crop. It is almost 
the only crop which is sold. Planters, since the war, have, for the most 
part, bought their provisions with the proceeds of their cotton. The 
exceptions are the truck farmers, who supply the towns, &c., with a 
certain class of provisions. Besides these there are occasional instances 
of large farmers who not only make their own provisions, but have a 
surplus to sell. These men are almost always prosperous. 

The question naturally arises, does cotton, with the present labor, pay 
the producer at present prices f The cost of raising a pound of cotton 
has been a mooted point. In order to settle it, the writer addressed 
letters to several of the most successful farmers in Georgia. But a 
small proportion of the parties addressed have returned replies. The 
letters of thcrse who have replied are very valuable. These gentlemen 
are from different sections of the State, and are all gentlemen of ex- 
perience, practical good sense, and successful farmers. One, Mr. Harda- 
way, resides in Thomas County, on the Florida line, while Colonel 
Winn's residence is near the northern border of cotton culture. Mr. 
Hardaway cultivates a very small farm, but does it perfectly. This 
gentleman took The premium on corn at the State fair, making 119 
bushels of corn on an acre, while the average product of the State is 5J 
bushels per acre. 

Dr. Lavender is, perhaps, our best representative of successful mixed 
farming, raising clover, the grasses, live stock, and, among other things, 
15 to 20 acres of turnips annually. At the same State fair he received 
the premium on turnips, having grown 1,550 bushels on an acre. 

*Air. Dickson's name is a household word among southern cotton-plant- 
ers. Upon anything relating to cotton, he is our highest authority. Be- 
fore the war, this gentleman cultivated 1,000 acres in cotton, 800 in 
com, and small grain in proportion, expending annually $10,000 for 
commercial fertilizers. His large experience, remarkable success, and 
his exact business habits give great weight to his opinions. The whole 
South will read his letter With surprise. His estimate of producing a 
pound of cotton being correct, (and it would require a hardy man to 
doubt it,) it follows that since the war, for the most of the time, 
the South has grown cotton at a positive and serious loss. The different 
estimates of cost, ranging from 11 cents to 17 cents per pound, may be 
easily accounted for. The lower estimates are based upon the practice 
of comparatively small farms with high manuring and under exception- 
ally skillful culture. They rather represent what may be done than 
what is generally done. Mr. Dickson bases his estimate upon the gen- 
eral practice of cotton-planters. 

Lexington, Ga., November 9, 1874; 
Dear Sir : Yours of the 3d instant in hand, and contents noted. Having never expeii- 
mented at all as to the cost of raising cotton, except in a fi^neral way, I am not prepared to 
give jon an exact account of the money it would require to raise a pound of cotton. I have 
been a cotton-planter (and I might add a successful one) for forty-six years. I do not think 
we can afford to raise it at 12| cents per pound, unless there is a material alteration in our 
present system of farming. 

Yours, most respectfully, 

Z. H. CLARK. 
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Griswold, Ga., Notembtr 7, 1874. 

Dear Sir: Tours of the 1st instant only came to hand yesterdaj, and, in eomplianee 
with your request, I give you my estimate of the cost of raising cotton with negro laW. 

I have kept an account of the production on my small place, with the actual outlay, for 
several years, and have made estimates each year. The cheapest cotton I ever made cost 
ahout 9| cents and the highest about 12 cents. I think the average about 11 A>* 

My land is light, sandy loam, and with 180 to 200 pounds phosphate will average 200 

rounds lint cotton. The only profit I get is from my com, oats, fruit, potatoes, and grapes, 
must make some cotton in order to get the seeds for my compost heap. 
In the estimate above given, I have charged nothing for personal services ; the remunera- 
tion comes from grain and seed for manure. 
As ever, yours, truly, 

E. C. GRIER. 

Lawrenceville, Ga., November 17, 1874. 

Dear Sir : Tours of the 3d instant, asking my opinion as to the cost of raising a pound of 
cotton, did not reach me until a day or two ago. I hasten to comply with your request, 
and will give you such ideas as I entertain with regard to the actual cost of producing a 
pound of cotton with free negro labor. I will give you the method by which I arrive at thf 
cost, which will enable you to judge as to the correctness of my conclusion. I do not believe 
that we can arrive at any correct estimate of the cost of producing cotton as a general rule, 
as this depends greatly upon the favorableness or unfavorableness of the season, &c. To 
illustrate : a hand may cultivate ten acres in cotton and do it well, and from drought or early 
frost the crop be cut off one-half, while the cost will equal the production of twice 
as much, the difference being only in the gathering. My figures, though, I believe will be 
about an average in this locality. These are my opinions, given without having made any 
calculation or given the subject any very mature thought previously to receiving yonr letter. 
Others might arrive at different conclusions. The items of cost are: Hire of one hand and 
board, $175; interest on $100 worth of land, $7 ; wear and tear of land, $10; interest on 
horse worth $100, $7; cost of feeding horse, $50; one ton guano, $50 ; personal snperin-' 
tendence, $26 ; total expense, $32.5. Credited by 5 bales cotton weighing 500 pounds, 2,5(K) 
pounds. If 2,500 pounds cotton cost $325, one pound will cost 13 ce^. 
Yours, truly, * 

THOS. E. WINN. 

Thomasville, Ga., November 7, 18t4. 

Dear Sir : It gives me pleasure to promptly answer your question as to the coat per 
pound to raise cotton. I give you the cost tor seven years, to wit: 1866, 14.50; 1867, 
12.50; 1868, 12.25; 1869, 10.90; 1870, 8.60; 1871, 13.61; 1872,10.77. The aver- 
age is 11. 88. This includes interest on value of land, repairs, interest on team, taxes, finr- 
tilizers, labor of cultivating, picking and packing, but nothing added for personal supervis- 
ion. The latter would be hard to estimate. This yearns crop has not been marketed, but 
will not exceed 10 cents. I keep a record of my crops annually, and it simply required the 
copying, as the calculation was already made and entered on my memorandum-book. 
Respectfully, 

R. H. HARDAWAY. 

Barnesville, Ga., Novembers, 1874. 
Dear Sir : In answer to your inquiries I will state that I have carefully counted the 
cost of making cotton from 1866 to 1874 each year. 1866, the cost per pound, 8f cents; 
1867, 7i; 1868, 9| ; 1869, 12^; 1870, 13^; 1871, 13|; 1872, 14f ; 1873, 17^; 1874, 14, or 
about that, as the cotton of 1874 is not yet all gathered ; but I will not miss the figure 
by i cent. The other accounts are firom a diary kept of expenses and profits. I mean that 
includes all the costs ; and all over the figures was clear profit, and all under clear loss to 
the producer. So you see that in 1873, when we got 13^ cents per pound, my actual loss was 
4 cents per pound, and in 1866, my actual profit was 20 cents per pound, as I sold for 28} 
cents. The gieat difference of cost from 1^57 to 1873, 10^ cents per pound, was caused by 
my inability to govern and control labor and make it effectual, the high price of labor* and 
the great demand for it, with the use of high-priced guano. This has no reference to any one 
else but my own farm. 

I am, very truly, your obedient servant, 

J. 8. LAVENDER. 

Sparta, Ga., November 15, 1874. 

Dear Sir : Ton ask me what it costs me to make cotton. At one time I oonld haiw^ told yim 
its cost per pound ; but what it costs to make it now depends on bo many rnntlnginfiiM i| 
cannot be estimated beforehand. I have sixty or seventy tenants, and it eotta no two the 
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same to make cotton. It depends on the price of labor and its efficacy, direction of the 
son and rain, time and quantity ; worms; caterpillars, storms, frost, and land, as well as 
many other things. Crops vary from one bale to eight bales per hand. 

There is one thin^ certain : When cotton is below 16 cents, the tenant and landlord, in fbnr 
eases ont of five, lose money. For example : Two hands, on an ayerage, in Georna, with* 
oat manure, will make about 3 bales each, making 6 bales, planting 12 acres each in cotton, 
making 24 acres ; 6 acres each in com, making 12 acres ; that is, per each mole, 36 acres. 
You may say this is low average, but it is high enough as Georgia now is. 

ebales cotton, 2,400 pounds lint, 16 cents $384 00 

6 bushelh com per acre on 12 acres, at $1 per bushel 72 00 

Fodder 7 20 

463 20 
Less rent of land 115 80 

347 40 

I mule and feed $175 00 

Tools, machinery, and horses 20 00 

^Hire of two hands 240 00 

"Use of house, board, and wood 120 00 

555 00 
Loss 207 60 

Ton may say my estimate is too low. Then add to the product 33^ per cent., makine 
$463,20: still a loss of $91 .80. Add on 50 per cent, making 4i bales per hand and 9 
bushels corn, and amounting to $521.10 ; still a loss of $33.90. 

Who will say a hand will make 4^ bales of cotton without manure and 54 bushels of com, 
which is in the last estimate? I can see yery plainly what causes so much loss and hard 
times. The planter furnishes every thing^honses, gardens, patches, and the best wood on 
his place, free of charge. The trae plan is to pay for all you get, and get pay for all you let 
go. The planter furnishes house, wood, fruit, garden, and patches, for three persons, to get 
poor labor out of one — out of proper time, poor in quality, &c. 
Very respectfully, 

DAVID DICKSON/ 

In view of the statements contained in these letters, it cannot be said 
that for the last ten years the price of the great staple of the South has 
been remunerative. On the contrary, taking the average of cotton- 
planters throughout the South, has not the cotton-crop been produced 
and sold at a positive loss ? The mere fact that this question is even 
debatable proves that, if there has been a general profit, it has been 
very small. It is worthy of notice that in none of these letters is there 
an allowance made for the personal supervision of the planter. A large 
portion of cotton-planters are educated men, who could command sala- 
ries in other pursuits. Their time is money, and its value should be in- 
cluded in the estimate of the cost of cotton-culture. 

IMPEOVE30:NT or deterioration op THE SOIL. 

This point has been partially met in the foregoing remarks. A very 
large proportion of the cotton-lands of the South contains a material 
admixture of sand. In fact, a certain proportion of sand is indispens- 
able to successful cotton-culture. Wherever such a soil is undulating, 
and is submitted year after year to shallow plowing, it must not only 
become poor by the surface being washed away, but hideous and deep 
gullies are formed. The writer, who has passed his three-score years, 
well remembers lands that were originally covered with wild-pea vines, 
luxuriant grasses, and magnificent forests which now, in their excoriated 
and gullied surface, are sad mementos of the wasteful improvidence of 
their owners. 

Since the war there has indeed been a vast expenditure of money for 
the purchase of commercial fertilizers. Three or four years since the 
farmers of Georgia expended, according to the testimony of the state 
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inspector of fertilizers, $10,000,000 in one year for these fertilizers. 
These were not designed or expected to improve the land. They were 
homeopathic doses to increase a single crop. Under this system of 
exclusive cotton-culture, accompanied by shallow plowing and the use 
of commercial fertilizers merely to increase a single crop, the lands of 
the cotton States are growing annually poorer instead of richer. There 
are of course honorable and marked exceptions to this hurtful practice. 
The general usage, with the general result, has, however, been correctly 
stated. The traveler who passes through the cotton-belt of the south- 
em states will be struck with the constant recurrence of worn and im- 
poverished plantations, with here and there a pleasant exception. 

Judging by the test given, it must be conceded that the agricultural 
condition of the cotton States is generally far from being prosperous. 
The value of the lands is low, the price of the staple crop is nnremu- 
nerative, and the lands are in a course of impoverishment. 

METHODS OF IMPROVEMENT. 

The remedy for this low condition of southern agriculture is to he 
found in the abandonment of exclusive cotton-culture and the devotion 
of a much larger area to the growth of the cereals, the grasses,. and the 
raising of live stock. 

It is not designed to advocate the abandonment of cotton. This 
would be a supreme folly. In many respects this plant is the most 
beneficent boon of a kind Providence to man. Ko other plant is ca- 
pable of so great a variety of uses. Its seed affords an excellent oil 
for the table, and for lubrication, or for conversion into soap. The meal 
left after the oil is expressed possesses greater flesh-forming properties 
for the domestic animals than any other food which can be given them, 
Indian corn not excepted. The seed in its natural state, or when con- 
verted into meal, has greater mauurial value than any other single sub- - 
stance. This is strong language, but the analysis is given by one of*^ 
our best analytical chemists. Prof. W. J. Land, of Atlanta, Ga., fullj^ 
sustains it. 

This analysis may be of interest to those persons who are not familiar-* 
with the cotton-plant : 

Constituents of the ash of cotton-seed. 

Per cent. Per cent. 

Potash 35.440 Sulphuric acid 3.2227 

Soda 0.810 Oxide of iron, (and alumina,).--. 1.075 

Magnesia 15.067 Chlorine 0.490 

Lime 4.450 Carbonic acid 3.465 

Phosphoric acid 30.016 Sand and charcoal 5.965 

100. 

Note.— If we also assume that the cotton-seed will average eight per cent, of motafufe, 
(including the small fraction of sand,) the proportion of moist sandy seed to the ask, minus 
the carbomc acid, would be approximately as 100 to 3.146, and the analysis of the ash m 

follows, viz : 

ANALYSIS. 
Ash of cotton-seed, minus the carbonic acid. 

Per cent. Per oent. 

Potash 36.71-2 Sulphuric acid 3.337 

Soda 0.839 Oxide of iron, (and alumina,)*... 1.113 

Magnesia 15.600 Chlorine 0.607 

Lime 4.609 Sand and coal .., 6^190 



Phosphoric acid 31.093 



100. 
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It will be observed that more than 65 per cent of the ash of cotton- 
seed is composed of potash and phosphoric acid. Practice sustains the 
correctness of the analysis. In Mr. Hardaway's crop of 119 bushels of 
com on an acre of ordinary pine-land, the sole fertilizer used by him 
was 60 bushels of cotton-seed. 

It is well known that the fiber of this plant supplies lines for the plow, 
cordage for ships, sails by which they are impelled, requires a large 
merchant-marine and countless railway-lines for its transportation, 
clothes a large proportion of mankind, and gives occupation literally to 
millions of human beings of both sexes and of all ages. 

A country in which cotton is judiciously grown, and in which the 
various manufactures for which it affords the raw material are in suc- 
cessful operation, and which supplies the food for its own laborers, can 
support a more dense population than any other portion of the globe. 
Yet this invaluable blessing, like other misused blessings, may be^ 
converted into a scourge. Although capable of this vast utility, it may' 
be questioned whether the cotton-plant has been of greater benefit or 
injury to the Cotton States. Few persons not living in these States can 
form an idea of the extent to which it has monopolized the attention of 
southern landholders. For instance, the comptroller-general of the 
state of Georgia informs us that in 1873 there were produced in the 
state 504,253 bales of cotton, worth, at 15 cents per pound, $75 per bale, 
amounting to $37,818,975. Yet it cannot be doubted that its agricul- 
tural population, taken as a whole, were poorer at the end than at the 
beginning of the year. Little of the proceeds of the crop remained in 
the State, except that which was paid in money for labor; almost the 
whole was expended in fertilizers, bacon, com, flour, mules, &c. 

The population of Georgia, in round numbers, is 1,200,000. The crop 
of corn, in 1873, was 10,025,013 bushels; of wheat, 847,455 bushels; of 
oats, 1,553,003 bushels. The number of horses and mules was 171,223. 
Allowing 50 bushels of corn a year to the horse or mule, they would 
require at that rate 8,561,150 bushels. Deducting this amount from the 
whole corn-crop, it would leave for the support of the 1,200,000 people 
1,463,863 bushels of com for a year. This would be at the rate of less 
than 1.4 bushels of com and about .7 of a bushel of wJieat for 
the sustenance of each person, leaving nothing for the 794,527 hogs 
and 608,379 oxen and other cattle. There must have been at least 
12,000,000 bushels of com brought into the state during that year* 
This is about the condition of things throughout the cotton states. Gan 
it be a matter of wonder that they are in a depressed condition ? JS very 
one who handles a cotton-bale prospers except the man who produces 
it Three years ago the writer by careful estimate ascertained that 
$26,000,000 worth of the necessaries of a farmer passed over the West- 
ern and Atlantic Bailroad from the West via Chattanooga to Atlanta,, 
all of which could have been produced in Georgia. They consisted of 
horses, mules, hogs, cattle, sheep, com, wheat, bacon, flour, &c. Gan 
we wonder that the cotton-planter is poor and in debtf We see what 
becomes of the proceeds of the cotton-crop. The exclusive culture of 
(X>tton demoralizes the negroes. 

In this connection it will not be improper that the writer, as a 
southern man, while he condemns the faults of the blacks, and they 
Eire very numerous and vexatious, should do justice to that which is 
praiseworthy in their character and conduct. During the war, while 
tiie men were in the army, our wives and children were at the mercy of 
?ur servants. Their conduct generally was beautiful. Never were they 
iiore orderly, subordinate, industrious, and respectful. The southern 



222 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

people owe them a debt of gratitude, which they will repay, if they are 
left free to act. This, without question, is the general, not aniversali 
feeling among former slaveholders. "No sensible man would venture ^^ 
assertion lii^e this, in a way so public, without being assured of its oot- 
rectness. 

It was apprehended if the war terminated unfavorably to the soixtT^, 
that the scenes of Saint Domingo would be re-enacted among us. l?Ms 
apprehension wa^ based upon the well-known fact that among ignor ^ut 
persons, new-found liberty is often followed by a temporary iutoxlca^ioa 
leadhig to great excesses— to violence and bloodshed. These apprela^ fu- 
sions were unfounded. There has been rarely violence, bloodshed. ^ or 
excess, save in those instances in which they have been incited by 
cmfty and bad white men of southern as well as northern origin. If 
there had been no wicked interference on the part of these men, the 
"enteinte cordiale'' between the blacks and the whites by this t-iaie 
would have been nearly or wholly restored. 

Exclusive cotton-culture demoralizes the blacks in this way: Tie 
labor on a cotton-plantation where a full crop is planted is without in- 
termission, and it is excessive in the quantity required, often exceeding 
in cost in a single year the whole salable value of the plantation. For 
instance a plantation of 1,000 acres which could not be sold for more than 
$5,000, if 500 acres are planted in cotton would require thirty handa^^ 
These at 812 per month and rations, say, including both, would be 11-^ 
per month, or $180 per annum. The wages of thirty hands wonl^ 
amount to $5,400 per annum. Fifteen horses or mules would be requir^^ 
to plow these 500 acres. Allowing §100 a« the annual cost of eac^ *^ 
horse or mule, including wear and tear, loss and food, the aggrega^^^ 
amount would be $1,500. Adding' this to the cost of human labor, "3^ 
gives the amount of $6,900 for labor on a plantation worth $5,000. T h :^^ 
condition of things is anomalous and niinous. To this should be add^^^ 
the fact that the average yield of cotton in Georgia, according to tt^^S 
sworn retuins to the tax-receiver, is one bale to three and one-ha**"*''^ 
acres. . 

Such is the demand for labor in those sections in which exclusive eo**"^' 
ton-culture is practiced, that the planter is compelled to take any labc^^^j^ 
that oilers, whether it be good, bad, or indifl'erent. The exclusive o<>^^j 
ton-planter belongs practically to the negro, as the negro once belongc^^^ 
to him. lie is at the mercy of the negro and the latter knows it. It j^ 
human nature, whether white or black, to presume upon such know===^'" 
edge. The planter cannot demand a certificate of character^ for he J^:::^^^^ 
only too glad to obtain the labor on any terms. If the laborer behav^^* 
badly and is discharged, he is indifferent to it, because he can get eu^-'" 
ployment on the next plantation. This condition of things is eminentL^J^ 
hurtful, both to the hiborer and the employer. 

If but half the usual quantity of cotton were planted, the value of tta^ 
crop would be about the same, and but half the labor would be required. 
From this surplus the planter could make selections, employing the in- 
dustrious and rejecting the idle and worthless. Ue could demand ce^ 
titicates of character as is usual in other countries in the employment of 
servants. This would make character valuable among the blacks, as 
without it they could not obtain work. So long as the laborer thinks 
he is conferring a favor on the person who employs him, so long his I 
position is not dependent on his good conduct, so long will hetein* \l 
subordinate, unreliable, and his employer will sutfer. The interest of ^* 
the x)lanter and a due regard to the improvement of the laborePi reqniie 
the reduction of the cotton area one-half. 
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While pointing out this great defect in onr labor system, it is not de- 
signed to advocate any change except the improvement of the labor we 
low employ. The attempt to introduce hired white men from any qaar- 
:er to carry out the exclusive cotton system is, from various causes, pre- 
>osterous. 

In the southern climate, with the habits of the people and the wages 
:hey can afford to pay, no laborer can be a substitute for the negro, 
[ie, as such, may and must be improved. A prominent method of this 
improvement has been pointed out, viz, by creating competition and 
thus giving value to character. 

The cotton states do greatly need skilled white labor in the dairy, 
the orchard, the vineyard, the mine, the manufactory, and the trades* 
[fa judicious system of farming were adopted, such as is practiced at 
the North and in Europe, in which the amount of plowed crop§ bears 
but a small proportion to the land in the cereals, meadow, and pasture, 
the present farm-labor of the South in number is abundant. 

If they would improve their farm-labor, planters must live on their 
own estates. Absenteeism must be abandoned. Formerly, it was the 
practice of many planters to live in the towns and cities, while their 
plantiitions, managed by overseers, were perhaps hundreds of miles 
distant. A large number of Georgians and South Carolinians planted 
in Mississippi and Arkansas, visiting their plantations for a short time 
once a year. A few are now pursuing the same practice. Large num- 
bers still carry on plantations at a less distance in the state in which 
they live. This habit was always injurious, but is now ruinous; and 
with the present labor, a man who cannot or will not live on his own farm 
would be wise to sell it even for a song or give it away. 

The planter must not only live on his own plantation, but he must 
attend to every detail of its management. He cannot now afford to 
employ an overseer. And if he would have his work pressed with suc- 
3e^s^ul vigor, he must be willing when it is necessary to pull off his coat 
iud '^ take a hand ^ himself. 

The planter must require his sons to labor at least a part of the year, 
or two reasons : one, that it may be instilled into his mind in early life 
•liat honest labor is never beneath the dignity of a gentleman's son ; 
he other, that he may be able when he farms on his owi\ account to 
udge of work, as to the time it requires, and its perfection when oom- 
>leted. This partial labor is not inconsistent with the highest form of 
K>lid and even* elegant education. Instances of this compatibility will 
readily occur to the mind, from Mr. Olay and Mr. Webster downward. 

While the planter is troubled with detective labor in his field, the 
ladies of his household are no less troubled in regard to female honse- 
liold-servants. As a general rule, the negro women are more averse to 
work than the men. The planter's wife, like her husband, is compelled 
to take any labor which offers. She must therefore often employ women- 
servants whom she knows to be thievish, lazy, and dirty in their habits. 
Unfortunately, from our own habits, which, before the war, were almost 
nomadic, country-houses were badly supplied with modem comforts 
and conveniences. Indeed, they were not necessary, as it was often 
troublesome to find employment for the negro women and children. It 
is rare to find in a planter's homestead a cellar, woodshed, cistern, sinks, 
or water in the rooms. These conveniences cost comparatively little, 
and they would greatly diminish the necessai^ number of female house- 
servants. If the planter be just to his family, he will supply them. 
Whenever the supply of female servMits exceeds the demand, as in the 
case of the negro men, certificates of good conduct may be required, and 
character among the women will become valuable to them. 
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The writer has devoted anxious and prolonged thought to the solation 
of the labor-question at the South. In the cotton states, we can use in 
farm and household work no other servant than the negro. He was 
placed here, not by us, but by persons in other states and from other 
countries, who derived the profit of his importation. We cannot remove 
him if we would, and we would not remove him if we could. Though, 
as a general rule, with some, and it might be said, with numerous ex- 
ceptions, he is thievish, indolent, unreliable, improvident, and without 
regard to contracts, still he is very capable. As he cannot be removed, 
he must be improved. The attempts at this improvement thus far have 
been mere surface-efforts. No attempts at intimidation, no forms of 
contract, no combinations among planters, no penalties of the law, can 
eftect this improvement. It must include the whole present system 
of southern agriculture. It will require such changes in our mode 
of farming as will enable us to accomplish our ends with less than 
one-half of the labor which we at present employ. The negro mast be 
made to feel that in order to eat he must work, and that in order to 
obtain work he must be honest and industrious. The landholders have 
it in their power to accomplish this result by requiring on their farms 
less labor, and in their selection eiuplojiug laborers only of good char- 
acter. Self-interest and humanity both require this change. 

The change referred to, including both our farm-system and the habits 
of the negro, must be slowly effected. A complete immediate result 
is, in the nature of things, impossible. No political revolution, no 
change from a monarchy to a republic or the reverse, no downfall or 
elevation of dynasties with the wars precedent to or consequent thereon, 
ever so universally affected the people among whom they occurred as 
the abolition of slavery has affected the people of the South. In addi- 
tion to the privations, losses, and bloodshed of war, it has affected our 
social, moral, educational, economical, and political relations. The ill 
effects of merely political revolutions can be removed only by time. 
They must wear away or gradually yield to more potent influences. A 
limb that is suddenly fractured can be restored to use only by a pro- 
tracted cure. If hastily set, permanent deformity may, and probably 
will, be the result. Slavery was so interlaced tJirough the soathera 
body-politic that we cannot expect that the laceration caused by vio- 
lently tearing it out by the roots can be suddenly healed. Bat that 
which cannot be hastily, may be slowly and certainly, accomplished. 
With the changes proposed in our farming-system, and with their ameli- 
orating effect on the negro, we might confidently expect a condition 
of things in which the southern planter will be more prosperous than 
he ever has been. 

Intensive farming or high farming, meaning the cultivation with the 
plow of those acres only which can be heavily manured, lies at the basis 
of improvement, because by it we obtain the greatest results with dimin- 
ished labor. The cost is rather in the manure than in the cultivation. 
Eecent instances have proved that the soil and climate ' of the cotton 
states can produce the largest results and the greatest profits, from high 
culture. Last year, Mr. T. O. Warthen, of Washington County, Georgia, 
produced five bales of cotton, 500 pounds each, from a single acre of 
land. At 15 cents per pound, this would give $375, besides the oot^ 
ton-seed, from one acre. Notwithstanding this large product the possibil- 
ities of an acre of land in cotton have not yet been reached. The same 
year the average product throughout the state was one bale from three 
and a half acres. Under the ordinary average mode of cultivation, it 
would have required 16 J acres to have produced as much as Mr. Warth- 
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en's acre. Reference has already been made to Mr. Hardaway's prodnct 
of 119 bushels of corn from one acre. ^ , — 

This year, 1874, at the Georgia State fair, some remarkable results of 
high farming were exhibited. One exhibitor produced 97 bushels of 
corn, 21 bushels of pease, 2,100 ponnds of fodder, and 1,000 ponnds of pea- 
vine hay from one acre of upland. His net profits on the acre were 
$183.25. Another, Mr. J. J. Parker, of Thomas ville, 694^ gallons of sirup 
from an acre of sugar-cane, leaving a net profitot $443. Theonly manure 
used by him was 60 bushels of cottonseed, costing $6. 

The society offered a premium for the best results from a one-horse 
farm. The successful competitor was Mr. J. S. Boynton, of Calhoun 
County, who made products which sold for $2,940.33. The expense of 
his farm was $449, leaving a net profit of $2,491.33. 

A premium was also offered for the best support of a family of eight 
persons from the smallest number of acres. This premium was won by 
Mr. J. Cox, of Greene County. His family consisted of eight persons. 
On four acres his product was as follows : 

Bj yield of 4 acres of corn, 75 bushels per acre, 300 bnshels* at $1 $300 

8,000 pounds shucks, at 50 cents per hundred-weight 40 

4,000 pounds fodder, at $1 per hundred- wei|;ht 40 

6,000 pounds pea-vine hay, at $1 per hundred-weight 60 

75 bushels sweet-potatoes 37 

three beeves 36 

ibree sheep 6 

ten hogs 75 

chickens, eggs, butter, <&c., sold 1 50 

Aggregate sold ,. 644 

This does not include vegetables, chickens, eggs, butter, milk, &c., 
consumed by the family. No help was hired. The expense of cultiva- 
tion, including manure, was $24 per acre, leaving $548 net profits. An 
additional acre was planted in vegetables. The stock kept was 3 
milch-cows, 14 of other cattle, 2 horses, and 27 hogs. These animals 
must of course have had outside pasture. Thus five acres of land 
were found sufficient to give a comfortable support to a family of eight 
persons. 

Such instances might be greatly multiplied. Those which have been 
cited throughout this paper show conclusively that " high farming ^ is 
remunerative in the cotton States, with the triple effect of improving 
the soil, increasing profits, and diminishing, and therefore controlling 
and improving, labor. 

But the southern landholders will say, "Kwe are to cultivate with 
the plow only the small proportion of our land which we can manure 
heavily, what is to become of the rest of itt Is it to remain idlet" 
Certainly not. The rest may be devoted to the small grains, to meadow 
and pasture. 

We may learn a valuable lesson from the English practice. By an 
official agricultural report of the (Tnited Kingdom of Great Britain and 
Ireland we learn that the proportion of land per hundred acres devoted 
to culture was divided as follows. Out of every one hundred acres there 
were in — 

Acres. 

Green crops, including beans and pease 25.4 

Roots or green crops •. 11.3 

Bare fallow 1.8 

Clover or grass under rotation w 13.4 

Permanent pasture 48.7 

loaoo 

15 A 
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These lands are very valuable, ranging in price from $300 to $3W^i 
and sometimes a higher sum, per acre. The interest on the cost of <y^^ 
acre there would buy several acres in some portions of the cot'i:>oii- 
growing region. By what system have they made their lands so y.^ltL- 
able, and how do they maintain the value f The answer is given 3l n a 
nutshell in the above figures. 

It will be observed that out of 100 acres, but 11.3 are in crops wL^ich 
require the use of the plow or hoe. The rest, with the exception of p^sMWe 
and beans, are either in small grain, meadow, or pasture; nearly c=3ne- 
half in pasture ; twenty head of cattle and 67.3 sheep to the hnndK red 
acres. These cattle and sheep are not our diminutive stock, but tlie 
huge, fat animals which are furnished to the English butcher. To the 
manure of these animals, scrupulously saved, may be annually ad ^ed 
$50,000,000 worth of commercial fertilizers. Under this system, it ias oo 
wonder that the older an English acre is the better it becomes, ^e 
buyer does not look for stumps to determine whether the land offered 
him is or is not exhausted. 

It is easy to imagine a cotton-planter, with his hundreds of acres to 
cotton and corn, reading these statistics, and sneering as he reads aboo-^ 
turnip-patches, pease, beans, and grass. He is welcome to his snee^* 
But there is one thing certain, the man who adopts the general syste^ 
of farming indicated by these statistics will not be harassed at Chri^"*" 
mas in paying off a large gang of laborers j there will be no mortgaf^^^ 
on his farm, nor will the dread of the sheriff haunt him j the clntch ^^ . 
of the factor will not be upon him ; bank-protests will not humble hi u^^ ^ 
he will not lose his self-respect by cringing or dodging to avoid P*]^^f 
ment of a debt for fertilizers ; and his land will be better at the end C^ 
the year than at the beginning. 

But the cotton-planter is in debt, and he thinks that he must plant ^ ^ 
large cotton-crop to pay his debt. The motive is honorable, but th ^ 
reason is delusive. Every year since the war it has been hoped thaC^' 
though the present season and prices are unfavorable, the next will b-^ 
better. The expectation has proved a delusion and a snare. As ^^ 
general rule, the cotton-planters are more in debt now than during th^^ 
first year after the war. Sad experience has proved that exclusive cotr- 
ton-planting does not pay debts : it creates or increases them. A man 
may be cotton-poor as well as land-poor. A gin-house full of cottoc 
may represent a bankrupt, if it cost him more than it will bring in 
market. With a large field of observation, and a habit of using op- 
portunity, the writer cannot recall a single instance of a man who has 
planted cotton exclusively since the war and has made money. He 
can recall many who have made money who have practiced a mixed 
husbandry, in which the proportion of cotton planted was comparatively 
small. 

If a planter is so deeply in debt that he must rely on the throw of the 
dice to save him — in other words, the uncertainty of the rise of cotton — 
it would be best for him to surrender his effects, and begin again under 
a wiser system. It is often best when we cannot untie a knot to cat it; 
it is always best when the knot gets tighter by efforts to untie it. 

If he be only so far in debt that he can free himself by the sacrifice 
of a portion of his land, it would be wise in him to make the sacrifice, 
rather than make matters worse by pursuing his present ruinous systeiu 

If he has been so fortunate as to escape debt thus far, he will be pru- 
dent if he makes that escape certain in the future by adopting a system 
by which he has something over expenses to sell, and nothing to bay 
which his farm will produce. 
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There are, however, alleged difficulties in the proposed change in 
soathern agriculture. It is said that we cannot grow the artificial grasses 
common in England and at the North, and that therefore, we cannot raise 
hay and live stock to advantage. 

Suppose the objection is well-founded, and that the South cannot raise 
clover and the artificial grasses, let us look at the natural or indigenous 
substitutes for them common throughout the South. 

For grazing, the common old-field broom-sedge is well adapted, if kept 
constantly and closely fed down. If it is suffered to run up, it forms 
its hard seed-stem, cattle refuse to eat it, and it becomes the wretched 
eye-sore which disfigures thousands of old plantations tibroughout the 
South. Among all these waste places there is not an acre of broom-sedge 
that will not put more than one dollar's worth of flesh on a calf, colt, or 
on several sheep. If it does this, that acre is paying 10 per cent inter- 
est on $10. Are there any stocks or bonds which pay a better interest 
than t his f The broom-sedge acre has this advantage, it cannot be burned 
up or washed away, neither can it be stolen, embezzled, nor can it run 
away. That property is not idle which pays 10 per cent, interest. 

In large portions of the South the range is excellent. No pasturage 
of whatever kind is better than that of a good range for three months of 
the year. After July, the woods-grass b^mes tough, and, while it will 
keep dr>' cattle in good order, is not sufficient for miloh-cows and horses. 
After July, the crab-grass of the stubble-fields is ready for live stock 
of all kinds, and nothing can give better grazing from that time until it 
is killed by frost. 

Bermuda-grass, although originally an exotic, may with propriety bo 
classed as a native, as it spreads without sowing or transplanting. This 
grass has been the terror of exclusive cotton-planters on account of the 
difficulty of eradicating it. Dire threats have been made by this class 
of persons against any one who should introduce it into their neighbor- 
hood. They declare that it can swim over or crawl under a water-course. 
Yet it cannot with reason be doubted that this grass, in connection with 
sheep, is to be the salvation of the worn regions of the cotton-belt. It 
will grow in any soil, wet or dry, upland or lowland, sand or clay, but 
thriving in proportion to the fertility of the soil. Wishing to have 
incorporated in this paper, the opinion of a very sensible and suc- 
cessful cotton-planter of large views, Col. A. J. Lane, of Macon, Ga., in 
regard to the merits or demerits of Bermuda- grass, the writer addressed 
him the following inquiries: What is the best method of destroying it t 
What is its value for grazing and hay f What is' its manurial value t 
His opinions, and they are entitled to grave consideration^ are found in 
the following extracts from his reply : 

HoLLT Bluff, near Macon, Oa., November, 1874. 

Dear Sir : I arail m jself of this the first opportonitj to comply with yonr re(moBt that 
I woald ^ve you mj views upon Bermoda-grass. Yoa ask my answer to the followiog 
qnestions, viz : What is the best method of destroying itf How many seasons does it re- 
quire to destroy it 7 What do you.consider its manorial Taluef What its value for grazing 
and for how much of the year 7 Have you ever made hay of it f 

1 answer your questions as propounded, as best I can, together with such comments and 
suggeatiouB as my time will permit, and which, I hope, may prove of some value. 

ifpon our ordinal^ upland I have found no difficulty in destroying it by close cultivation 
in cotton two years m succession. It requires a few extra plowings to get the sod thoroughly 
broken to pieces. The breaking should be done with a small plow first, and a harrow run 
Uirough it once or twice, all in winter or early spring months. The land prepared and cul- 
tivate in the usual way, take advantage of the dry, hot months of summer to nave the grass 
that may be found alive plowed and hoed up, and exposed as much to the sun as possible. 
With the ordinary seasons so much of the grass will be found killed the first year that but 
little interference to even the second crop need be apprehended. Pea-vines, or any crop tiiat 
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will tliorong^hlj shade tlie land, will destroy it when not pastured apon. Broom-sedge and 
briars soon run it out. Upun low lands, where there is much moisture, its destmction is 
impracticable and would not compensate the labor required. I think it very doubtful 
whether there is an acre of lan«J thoroughly wet in Bermuda-grass in the South, (if the propHW 
use was made of it) that is not worth more than any other crop that can be grown upon it. 
If I am correct in this broad opinion, our efforts and advice should not be as to how to kill 
it, but should rather bo as to how to propa&^ate it, and try by all the arguments possible to 
induce our planters to enter more generally into its cultivation. We should not concern 
ourselves about how to exterminate it, but let it grow and spread, and encourage it to take 
hold, and the more land becomes covered with it the better. I am myself planting it every 
year upon such land as does not pay for cultivation, and how much such land is there in \ 

Middle Georgia, South Carolina, and portions of Alabama, and other of the cotton States. 
In speaking of the great value of this &:rass I mention as lands best adapted to its use, and 
lands upon which it can be grown profitably, the old counties of Middle Georgia, and upon 
lands of a similar character wherever found in the cotton States. 

As to its value for grazing and how much of the year. In answering this inquiry I c&^' 
not better illustrate than by a fact that came under my own observation and which fir3^ 
directed my attention to the great value of Bermuda-grass. Nearly thirty years ago Ip**?! 
chased an old plantation adjoining my place, in Hancock County, and for which I p^^ 
about $10 per acre. Other lands a^oining this place, and no better, were then worth twi^^^ 
or three times this price. The reason of the decreased value of the land was on account ^^ 
its having too mucn Bermuda-grass on it. Upon the place was an inclosure of about thir'^-'^ 
acres. The dwelling and out-nouses were in this inclosure, and in which was a fine spri^^^^^ 
and constant running branch. Having no use for the dwelling-house, and wishing to P(*^^^ 
serve it, I permitted a man to occupy it, and gave him the use of the inclosure of thir '^^T 
acres, which was very thoroughly set in Bermuda-grass, and as much land as he could cu^^^^^ a 
tivate on the balance of the farm. The stock in trade of this man was a wife, a cow i^^^^L. 
calf, sow and pigs, and a very good brood mare, together with about one dozen worthle- ""^1. 
dogs. He cultivated a little crop of com, but never made enough to feed his wife and dogs, rel, ^ \ 
ing entirely upon the Bermuda-grass for the subsistence of the stock, and upon which th^^^^^ 
subsisted, and entirely within the inclosure of thirty acres, except a few montns in the wint^^*^ 
when they had access to the balance of the plantation. He remained upon this place fi^^^ ^T® 
or six years, when the house accidentally took fire and burned up. He never during tf T^^ . 
time purchased a horse, cow, or hog. The burning of his house made it necessary for hi3^ ^^^ 
to move, and I tried to purchase his surplus stock, which consisted of about 25 bead ^l 

cattle, 75 head of hogs, and 5 horse i. The cattle were the finest in the neighborhood, ar^ ^^ 
the hogs and the horses compared favorably with any others. I offered him for his increa -^^^f^ 
$1,000, which he refused. So much, then, for the grr.zirg properties, and some estimate of- } , 

value may be deduced from the facts of this man^s success. With reference to the manori^^ '^^1 
advantages of Bermuda-grass, I cannot better answer you than to give you the reaolt ^ ^| 
four crops grown upon this thirty acres of Bermuda-grass. Having gotten rid of my teun ^r^nt 
and his dogs, and the place being inaccessible for pasture, I determined to bring it ia ^^-f ^ 
cultivation, and, without going into particulars as to cultivation, I give the result ofthe fo ^^^° ^ 

first crops, which were made without any manure, except the com, which had the lai: **• 

manuring with cotton-seed as the balance of the land. 

First crop cotton, upon which we did not get much if anything more than a half »tu^^"f 
owing to the immense quantity of grass-sod. In the measurement of these crops one ac^C^ 
of not more than an average was selected, product: First crop, 1,800 pounds seed-cotto :^/ 
second crop, 2,800 pounds seed -cotton ; third crop, com, G5 bushels per acre ; fourth crcvp' 
wheat, 42 bushels per acre. The average product of this land would have been origlnaf^ 
not more than 1,000 pounds scod-cotton, 15 to 20 bushels corn, 8 or 10 bushels wheat. Tl30 
same land is still in cultivation, and the finest crops grown in Hancock, I have no doubt, mn 
now mado upon it. I know of no crop that improves laud more, and certainly none tha^ j 

will at the same time give such income. [ 

Why is it that the blue-grass lands of Kentucky are so valuable, being worth from $50 
to $150 per acre ? The answer is that they afford a handsome income without labor. ; 

What blue-grass is to Kentucky, Bormuda-grass is or should be to Georgia and the 
South jp^enerally. I have never made hay from it, and have never considered it a valaable 
grass Uit that purpose. It is a well-known fact, however, that it does make hay of a fine 
quality. 

A gentleman of this county informed me a few weeks since that he had {uit cat, from one 
acre, eight large two-horse wagon loads of the finest hay that he had ever seen. Thia was 
upon very rich bottom-land on the Ocmulgce River, a lew miles below Macon. 
Respectfully, yours, 

A. J. LAKE. 

The writer has had no personal experience with this grass, as his attempts 
to introduce it into fTorth western Georgia, a blue-limestone regiooi have 
been unsuccessful, yet for more than thirty years he h^ attentively 
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observed its habits and its effects upon land, and from this observation 
he is fully prepared to indorse the estimate of Colonel Lane. There is 
no grass in Europe, or at the North, which will afford more or better 
grazing for as long a portion of the year, and few, if any, which on very 
rich land will yield more or better hay. 

So much for spring and fall grazing. For winter the Terrel grass or 
wild rye, (an Elymm) affords excellent grazing for horses, cattle, and 
sheep, not for hogs, which reject it. This grass is native in all the cotton 
States from the mountains to the seaboard. It succeeds on all varie- 
ties of soil, the only requirement being that it should be rich. In large 
portions of the cotton states, especially in the pine-lands, the winter 
range is so abundant that cattle and sheep are never fed. 

Those planters who are sufficiently fortunate to own cane-brakes have 
an inexhaustible source of winter food for cattle. 

For hay purposes, crab, crowfoot, Bermuda, and gamma grasses are 
sufficient With the exception of Bermuda, they are not equal in nu- 
tritious value to clover, timothy, &c. 5 still, a larger alIo;vance will feed 
and fatten stock well. It isnot necessary, therefore, for the cotton-planter, 
who wishes to change his system, to wait for the introduction of foreign 
grasses. He can begin at once and with the necessary elements of 
success ready at his hands. 

But it is not true that artificial forage, plants, and grasses will not 
flourish at the South. They will not thrive on very sandy laud or poor 
land of any kind ; but where the soil has a substratum of good clay, 
and where it is naturally or artificially rich, and proper seasons for 
sowing are adopted, and proper precautions taken afterward, and the 
soil in proper tilth, the uncertainty of success is not greater than with 
a crop of cotton, corn, wheat, or oats. It is true that the hot summers 
are against them, but not more than the intense cold of the northern 
winter. Proper care will ordinarily obviate the bad effect of the sum- 
mer's sun ; that care is not to allow these grasses to be grazed during 
the summer, allowing the grass to fall and cover the roots from the 
sun's rays. Even with this loss of June, July, and August, the period 
of grazing is longer at the South than at the North, because it includes 
the whole of the spring, autumn, and winter. Lucern, red and white 
clover, orchard, timothy, herds, or red-top, tall meadow-oats, Italian 
rye-grass, and blue-grass will all grow on soils suitable for them. This is 
not mere theory ; the practical proof is found in every one of the cotton 
states. 

But the cotton-planter objects that he has attempted and seen others 
attempt the cultivation of these grasses, and that both he and they have 
failed ; so they have failed, perhaps, for successive years with cotton, 
and yet they continue to plant it. One or several failures do not dis- 
courage them. The fact is, that the whole subject of grass-culture is 
so new to them, it is so foreign to their practice, which has been to kill 
grass, that it is no wonder that they make mistakes ; by reading and 
inquiry they should learn how to correct these mistakes, and persevere 
until success has crowned their efforts ; others, who once thought as 
they do, have persevered, and now they are the pleased owners of 
meadows and pastures. 

One plant, in this connection, deserves the especial attention of the 
southern planter ; that plant is lucern, the alfalfa of Chili and Cali- 
fornia. Lucern is a child of the sun, suffering less from heat and 
drought than, perhaps, any other forage-plant. Its tap-root, which be- 
comes in three or ^ur years as large as a medium-sized carrot, pene- 
trates a number of feet in the ground and pumps up moisture and nu- 
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triment from below. Its requirements are very rich, clean, and dry 
land. These requirements being filled, it will, after the first year, 
yield from three to six, and even eight tons of hay, preferred by horses, 
cattle, and sheep to any other hay whatever. It will thrive from Texas 
to Virginia. It is the great reliance of the Swiss and French farmers. 
It will not succeed in England, as there is not sufficient sun ; neither 
does it succeed at the Korth, because it is too cold in winter. It should 
be the main reliance of the southern farmer for soiling and hay. 

It is not the purpose of the writer to enter fully into the discossion 
of grass-culture at the South, but rather to provoke thought and in- 
quiry. Enough has been said to show that the planter need not fear 
to combine the making of hay or the rearing of live stock with cotton- 
growing from a deficiency in the material for both hay and pastnrage. 

In portions of the South the planters will not attempt to raise farm- 
animals, because m those sections the negroes will kill them. That 
this wanton destruction of cattle, sheep, and hogs by the negroes 
occurs cannot be denied ; and under the present system of exclusive 
cotton-culture the difficulties of preventing it are much increased. This 
point is well made in a letter from a gentleman iVom Houston Oonnty, 
in Georgia, a county having the largest negro population in the State : 

We have excellent pasturage, both summer and winter, for stock, but it does ns ybtj 
little good. When tlie war ended we had on this place nearlj four hundred ho^s and onlj 
one dog. In a little over one year there were on the place twentj-three dogs and four hogs. 
We had also one hundred and seventy-five head of good cattle ; now we can count aU we 
have on our fingers. We have good fruit, and plenty of it, but we barely get enough for 
our own use. If we push the negro off our place our neighbor will be glad to take him ; 
and then he will raid on us more than if we had him at home. If we succeed in netting 
one convicted of a misdemeanor, some sympathizing neighbor, who has cotton to chop or 
pick, is delighted to go on the bond to keep him from the chain-gang. Since Id&T we have 
paid in Macon more t'^an $30,000 for meat and bread and other supplies for free negroes. 
All of it ought to huTO been produced at home, but under the circumstances it was im* 
possible. 

This is not a solitary case ; there are thousands of cotton-planters in 
the same condiiion. This is a sad state of things. The evil is great, 
but it is corrigible. 

Exclusive cotton-i)lanting gives no time for any other farm-work or 
farm-interest. Not only is there no manuring, except by commercial 
fertilizers, which can be bought on a credit and rapidly applied, but the 
live stock necessary for manure have received little or almost no atten- 
tion. Hogs, cattle, and sheep are rather an incident of the farm-vrork 
than a serious part of it. They are turned into the range and seen but 
rarely by the owner. The hogs have a little corn thrown to them to 
keep them gentle once a week. Sheep and cattle are salted once a 
week. This is all the attention they receive in summer and in many sec- 
tions also in winter. Away from the eye of the owner, perhaps in a thick 
forest or swamp, it is hardly matter of surprise that a lazy negro, re- 
strained by no principle or fear of law, should use his gun upon toem 
as the most profitable kind of game. It is much easier to obtain meat in 
this way than to work for it. There is, besides, attached to it the charm 
of hunting. 

With our labor which makes corn expensive we cannot raise hogs for 
market ; but every planter should raise enough pork to supply his own 
family and his farm-laborers. Before the war it was to the interest of 
the planter that his slaves should eat as little as was consistent with 
vigorous health ; now, it is the interest of the planter who conducts 
his plantation on proper principles that his laborers should eat as much 
as possible, because they give him a home-market for his provisions. 
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He can afiford to sell to tbem at less rates than parrent prices in the 
town or village, as there is no expense of carriage. 

Oar ordinary method of raising hogs, letting them ran in the woods 
nntil they are two years old, and then patting them up to fatten, is 
Tery expensive. After they are pat in the pen, they require usually 
ten bushels of com to fatten them, besides the other food which they 
have previously destroyed. An additional and serious item of previous 
cost arises from the sagacity with which woods hogs ascertain all holes 
and rotten rails in the planter's fences, and by which they are enabled 
to maraud upon the growing crops.. The same ten bushels of com, if 
fed to a pig confined in a pen or lot near the dwelling, would make the 
same amount of pork in one year as is made in the ordinary way in 
two years. If the pen or lot is well littered, although the cost of the 
])ork might be even a little greater than the marke^price, the manure 
will give a moderate profit It is a good deal cheaper to obtain manure 
from our own farm-pens than from the Ghincha Islands. If hogs are 
raised in this way, which.on the whole is the cheapest way, he must be 
a very sleepy-headed planter who cannot protect them when they are 
within gunshot of his hoase. 

1^0 man in the cotton -belt should attempt seriously to raise either 
sheep or cattle without a shepherd or herdsman, whose time is either 
fully or partially devoted to them, as necessity may require. A few 
sheep, generally, at the South are a nuisance. They are enough to 
make the planter lose his temper if the negro or the negroe's dog kills 
them, but not enough t<o repay him in either wool or mutton. If a flock 
of sheep or a drove of cattle are turned out in the morning under the care 
of a trusty man with a gun and a good dog, and are brought up at night 
and penned, there will be little danger of depredation. If necessary, 
and the flock or herd be large enoagh to warrant it, a night-watchman 
could be employed. This employment of night shepherds is no novelty. 
The negroes of the South can hardly be more predatory than the wolves 
of Palestine. Watching sheep by night is connected with the grand 
event of Christianity. We can all recall the verses we learned in child- 
hood — 

'* While shepherds watched their flocks by night/* &c. 

If the rearing of sheep and cattle be made a part of the business of 
the plantation, as much as cotton in a mixed system of husbandry, the 
accamulation of manure in well-littered folds or pens will be foand to 
be more than an ample equivalent for the cost of attendance necessary 
to their protection. 

The pilfering habits of the negroes in those sections in which the ne- 
groes pre})onderate, while they increase the trouble and expense of live- 
stock raising, are not a sufficient obstacle to prevent its successful pur- 
suit Making full allowance for this drawback, still it does not equal 
the expense of caring for stock daring a northern or western winter. 

There are few countries on the globe affording greater facilities for 
the lucrative rearing of sheep and cattle than a very large portion of 
the cotton States. The winters in those portions are so mild that no 
shelters are necessary, unless it may be a pine thicket in a very stormy 
iiight At the North the same animals must be sheltered in barns often 
costing more than the price of a respectable southern plantation. They 
require no winter feeding, the winter grasses of the range furnishing 
them fair food. Bat neither sheep nor cattle can be fattened sufficiently 
in this way for a city market, yet they are placed even in February and 
March in a condition so thriving that the fattening process is easily 
and speedily completed. 
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In those more densely settled regions of tbe South in which there i» 
no range, orchard, meadow, and blue grass, and, in mild winters, red 
and white clover, are green during the whole winter. If pastures set in 
these grasses are shut up in August and not opened until January, they 
will carry one medium-sized ox or eight merino sheep per acre until the 
natural pastures are green. At this date — ^November 20— on this farm, 
red clover which has not been pastured is in blossom, and orchard, 
meadow, oat, and blue grass pastures are as green as in the spring, 
affording full bite to horses, cattle, and sheep. This is in latitude 34^. 

The ability to graze live stock during the whole winter is a singular 
advantage of the South, which has not been appreciated by the southern 
people. It is quite time that they should avail themselves largely of it 
by increasing their flocks and herds. This feature of the climate enables 
the southern wool-grower to adopt the English practice of folding sheep 
upon turnips. This cannot be adopted at the North on account of the 
turnips freezing in the ground. As folding sheep is unknown to the 
majority of southern readers, some remarks upon it may be of use. 

After the turnips are matured — say in December or January — a fold i» 
made, inclosing as many furnips as the flock of sheep will eat in twenty- 
four hours. One thousand sheep will consume the turnips on an acre in 
that time. One hundred, a tenth of an acre in the same time. 

In making this fold, in the absence of hurdles a portable fence can be 
used. All the patent fences which have come under the observation of 
the writer are liable to be blown down in heavy wind. One is in use on 
this farm which an unruly ox cannot overthrow, nor can it be blown 
down. It is not patented. Take a panel of fence ten feet long made of 
pine planks six inches wide, with a small upright at each end, to which 
the planks are nailed. Near each end of the upper plank bore a two- 
inch auger-hole diagonally. Insert loosely into each of these holes a 
stake with a shoulder. A common sapling will answer. The planks will 
rest upon these stakes, and will stand at an angle of about 45<^ from the 
ground. One man can move and set these panels without difficulty. 
The planks of the corner panels should be gradually shortened from top 
to bottom to make them fit. This fence may be made dog or even wolf 
proof by using upright pointed slats instead of horizontal planks. No 
animal will attempt to jump such* a fence, for fear of being impaled. 

Tlie advantage of folding turnips is twofold. It is by far the cheapest 
method of manuring laud. No hauling manure is required, as the sheep 
haul their own manure, both solid and liquid, to precisely the spot on 
which it is desired to apply it. It is evenly spread without labor, no 
part being excessively manured at the expense of another part. The 
effect of this manuring will be felt for years. Land so manured is good 
for two bags of cotton to the acre the following year. The other 
advantage is the fine condition into which the sheep are put at a season 
of the year when mutton brings the highest price. When land is pat 
into sufficiently good order to bring 500 bushels of turnips to the acre, 
the gain in mutton is an equivalent for the cost of the crop. The heavy 
manuring of the land is then clear gain. 

The practice on this farm is, immediately after the oat or wheat orop 
is saved, to turn under tbe stubble, harrow and roll. The land is laid 
off in rows 2^ feet apart. The manure, either home-made or saper- 
phosphate, is applied in the drill, and the seed sown by a drill. After 
the plants are in the third or rough leaf they are thinned, and then 
ht)ed and plowed once. The cost per acre, including manure, is about 
$20. 

It is objected by some persons that the turnip is composed of nine- 
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tenths water. If so, it most be a very different water from that which 
we are in the habit of drinking. The tnrnip does not contain more 
water than green clover, yet every one knows the fattening properties 
of clover. He who thinks there is no nntriment in a tnroip has cer- 
tainly never eaten English turnip-fed fat mutton or beef. 

This folding process is earnestly recommended to the attention of 
sonthem farmers generally, and especially to those living on the sandy 
lands on the coast These lands are favorable in textnre to the turnip, 
and are not poached by treading, as is the case with clay lands in wet 
weather. After one well-conducted experiment, it will not be necessary 
to urge a repetition of this folding process. 

It is objected that wool degenerates in warm climates and becomes 
coarse and valueless. This is an error. Fur becomes coarse, but not 
wool. The writer, whose flock is of the Oockrillmerinos, which took 
the premium at the World's Fair in London, many years ago, the sheep 
being raised in Mississippi, after this lapse of time is now ready to 
compete with any wool in the United States for fineness of sta.ple. 

It is further objected that both mutton and beef are now so cheap 
that, if large landholders entered seriously into the raising of sheep 
and cattle, they would become valueless. Beef and mutton are very 
cheap at the South in the autumn. Sheep and cattle are not fit for the 
butcher at the South in the winter and early spring. At those seasons 
fat beef and mutton command very high prices. It is then brought 
from the West by drovers, who return home with their pockets well 
filled. Few southern planters ever fatten an ox or a wether ; they, 
therefore, receive only the low prices of grass-fed stock. Twenty years 
Ago a general attention to fattening live stock at the South would have 
glutted the market. Kow, railroads have brought the South into close 
proximity to the great northern cities, and the market cannot be 
glutted. The South has great and peculiar advantages for fattening 
cattle and sheep in the turnip, pea-vine cut and cured when the peas 
are partially ripe, and the sweet potato. It is generally estimated that 
two to three bushels of sweet potatoes are equal in value to one bushel 
of com. More than three times as many bushels of sweet potatoes can 
be raised on an acre as can be raised of corn in the most fertile lands 
in the West. In soils adapted to the sweet potato, and that is those 
that are rich and have a full proportion of sand, sheep and cattle can 
be fattened more cheaply than on the richest lands of the Northwest. 
Where sweet potatoes are dug from a sandy soil and iu dry weather 
they need no washing. By the use of a root-slicer, worked either by 
hand or horse power, they can be prepared for consumption with hardly 
an appreciable cost. Well-cured pea- vines and sweet potatoes afford 
as cheap and valuable food for fattening cattle and sheep as can be 
found in any country whatever. The value of the turnip, while it fat- 
tens sheep well, consists mainly in the economy of feeding, as they do 
not require to be dug when folded with sheep, and as it adds so vastly 
to the fertility of the ground when restored to it after having passed 
through the bowels of the sheep consuming it. It should be remem- 
bered that the direct reliance iu England in fattening their huge cattle 
is turnips and straw. It cannot bo doubted that the wool-crop of the 
South might be made to equal the present value of the cotton-crop, 
with rather an increase of the latter. 

These are the natural reliances of the South in fattening for market 
both cattle and sheep. If we choose to bring iu foreign adjuvants, 
which will be wise, throughout nearly the whole South, in land suffici- 
ently rich, Lucern, clover, timothy, herd's-grass, orchard, meadow-oats, 
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and blae-grass can be grown. These alone will not fatten for market in 
the winter, but they prepare well for it. 

The advantage of fattening live stock on the plantation is twofold* 
It is not merely the moderate profit on the animal, bat the greater profit 
of enriching the soil. 

A great defect of southern planters is that they do not keep, in the 
way of fertility, what they get. That is to say, when they make a piece 
of ground, they afterward continue to work it in exhausting crops until 
all the richness is gone. They cannot get possession of a goose wi 
out ripping up the poor bird. The true policy is not merely to keep ti 
ground rich, but to make it richer. To illustrate : If a piece of rich lant 
is put in cotton, it may be followed with corn, small grain, with clove 
being sowed among the corn in August. If the. clover is allowed t -^ 
occupy the ground for two years and to go to seed, even under a longe: 
rotation than the above, it will not be necessary to sow it again. A 
soon as the ground is at rest, it will be covered with young clover. Thr 
years ago, on this farm, a piece of ground was put in turnips, manured i 
the drill with farm-yard manure. The turnips were eaten on the grounc^ 
by sheep. The next year it was put in corn, the next in cotton worke^ 
very clean, and this year in oats. After the oats were cut a fine stanc::= 
of red clover appeared. This seed was never sown, but must have beei 
in the manure applied three years since to the turnips. This is not { 
solitary case. Many similar instances have occurred within the obser^ 
vation of the writer. It is such plants as clover and pease that not onl; 
hold but increase the fertility of the soil. 

In order to bring these remarks to a point, and to illustrate tl 
writer's views of diversified husbandry, the following rotation of croj 
is submitted as one suited to the agricultural condition of the South. 

We will suppose a farm of 500 acres of open land under fence. I 
250 acres be devoted to arable purposes and the rest to grazing, li 
rotation might be as follows : 1. Cotton and corn iu the same field il. 
suitable proportions. 2. Oats sown in August on the cotton and oorc:^ 
land. 3. Bye, or rye and wheat, sown in September, the land having 
been twice plowed in order to kill the germinant oats. 4 and 5* 
Glover, if the land is in sufficient heart to produce it ; if not, the fourtb 
year rest ungrazed, and the fifth year sheep and cattle penned upon it 
every night during the year, using a portable fence. An ordinary farm 
of 500 acres will support 500 sheep, besides the crops in the above rota- 
tion. The oats and rye will feed them during the winter nearly or en* 
tirely, without injury to the grain. Five hands would be sufficient to 
work such a farm and take cafe of the live-stock. 

During the first year the following results might be expected from an 
ordinary farm, without manure : 

25 acres in cotton, 12 bags, at 15 cents |900 

25 acres in corn, 250 busnels, at $1 250 

50 acres in oats, 500 bushels, at 80 cents 400 

25 acres in rye, 200 busbels, at $1 SOO 

25 acres in wheat, 150 bushels, at $1.50 225 

Increase and mutton sales of 500 sbeep 500 

Wool, 3 pounds per head, at 33 cents per pound 500 

Manure, at$l per head 500 

$3,475 

Separately each of these products is small, still the aggregate result 
is more than $600 per hand. Yet this is nearly three times the average 
products per hand in the cotton States. That average is in Oeorgia, 
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$209; in Soatb Carolina, $202; in Yirginia, $211 ; in North Carolina, 
$214. Tiiese are the lowest averages. 

The farm prod acts given in the case above supposed are the result of 
the first year of the rotation. The next year the cotton and corn would 
be more than double by penning 500 sheep at night on 50 acres. It is 
the writer's experience that ten sheep regularly penned will manure 
well one acre in a year. Five hundred would, therefore, manure well 
50 acres. The appearance of the ground would not indicate this high 
manuring; but it should be remembered that the liquid manure, which 
is equal in value to the solid, is not visible.' If, in addition, a stock of 
cattle were kept and penned on the same 50 acres, then fertility would 
be increased in proportion. It should never be forgotten that accumu- 
lating, saving and applying manure, is as serious a business of the farm 
as making corn or cotton. At the end of the fifth year of this rotation 
the change in the farm would be equal almost to a transformation, the 
crops being doubled or trebled, without (which is a most important 
point) any material increase of labor or other expense. 

This improvement of the soil, accompanied at first by moderate prof- 
its, and with a great diminution of vexations and unreliable labor, 
should be the great end of the Southern planter. It involves a double 
profit from increased production and increased salable value of the 
soil. 

It will not be inappropriate or without value to quote in this connec- 
tion the language of Lord Bacon, one of the greatest men who has 
lived: 

And of all sorts of thrift for the pablic good, I woald, shore all others, commend to joor 
care the encouragement to be given to husbandry and the improvement of land for tillage. 
There is no such usury as this. The king cannot enlarge the bounds of these islands, which 
make up his empire, the ocean being the unremovable wall which incloses them ; but he 
may enlarge and multiply the revenu*e thereof by this honest and harmless way of good 
husbandry.— (Lord Bacon's Works, vol. 2, p. 387.) 

The only stain upon the memory of this illustrious man was his crim- 
inal love of money. Yet in this letter of grave advice to the prime 
minister, the Duke of Buckingham., as to the conduct of public affairs, 
he unhesitatingly gives it as his opinion that the improvement of the 
soil is the highest usury — in other words, the most profitable use of time 
and money, both by private persons and public functionaries. 

With the southern climate and products, and the wonderfully recu- 
perative power of the soil, if the counsels of Lord Bacon were heeded 
and i)racticed, how great a change would be witnessed in the plantation 
states in comparatively few years. The southern planter has hereto- 
fore been an undutiful son to his mother earth. But with all a mother's 
fondness, she is ready to forgive and bestow her smiles and her parental 
favors upon her children who return to their allegiance. If they yield 
to her their first homage and render to her their chief care, the lacerated 
surface would be healed, the gaping chasms would be filled in their due 
season, the fields would wave with grain, or be white in autumn with 
cotton as midwinter's snow, and upon her pastures, verdant with grass, 
the lowing herds, the blatant sheep, and the bounding colt would re- 
joice each after its kind as the Creator made them, while the planter, 
now rent with anxiety, as he then looked over this peaceful scene would 
bless God for his happy, teeming home. 

While in these pages the errors of the southern planter have been 
freely condemned, it has not been meant to intimate that there has been 
a want of energy, or industry, or pains-taking and self-denying effort on 
his part. There has been no deficiency in any of these particulars; the 
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error has consisted ia their wrong direction. There are victories of peace 
which are higher, nobler, purer, than those of war. The latter the 
planter lost ; the former he has gloriously achicTed. 

If to accept the inevitable, to meet misfortune with calmness, adversity 
with fortitude, losses without repining, aspersion without reply, failure 
with redoubled efiort, be heroic, then the planters of the South, as a class, 
have been heroic, or the world has not known moral heroism. Stanned 
for a season by defeat, stripped of property, seeing their wives and 
daughters, raised in afiiuence, reduced to menial service, without money 
and without credit, the whole labor system disorganized, Providence 
frowning upon them with an unbroken sequence of unpropitions sea- 
sons, the mouthing x)oliticians wearying and worrying them with things 
of the past, when their children were crying for bread, they did not 
falter nor were they led astray, but with sublime energy devoted them- 
selves to the restoration of their lost fortunes. 

It is to be deplored that such heroic effort was for the most part 
fruitless. Tbeir condition is outwardly improved, but inwardly debt is 
silently gnawing at their vitals. Their efforts were in the wrong direc- 
tion. The skies had changed, but they had liot changed with them. 
They were accustomed to work in one way, and they knew no other 
way. Their habits were inherited and they could not shake them off. 
Hence, in the new order of affairs, they accumulated rather than re- 
moved difficulty. As a class throughout the South, it is to be feared 
that the cotton-planters are in a more gloomy condition than immedi- 
ately upon the close of the war. 

It is perhaps unreasonable to expect material changes in habits to 
which they are wedded, among men in advanced life. But among the 
young planters there is hope of a salutary change. To them especially, 
the views which have been presented in this paper are earnestly com- 
mended. They are not the theory of an individual, but the practice of 
every nation in Ohristendom among whom agriculture flourishes. They 
claim no originality, nor are they novelties to those who are familiar 
with the agricultural practice of other peoples. When compared with 
other systems of agriculture they will be found in practice wherever the 
tiller of the soil is most prosperous. 

A sensible man whose house has been burned down, before he re- 
builds will naturally inquire if other persons in other places are not en- 
joying conveniences which were not to be found in the old dwelling. 
The planter has been required to build up a system of farming upon the 
ruins of the old one. Ue must, in a sense, and to a certain degree, for* 
get the agricultural past. He must inquire how other persons in other 
countries have managed and prospered who never owned negroes. 
And so far as differences in soil and climate will allow, must appropri- 
ate to himself whatever is excellent in their management. If he can- 
not travel, these things must be learned from conversation with informed 
men, books, and agricultural periodicals. He should never forget that 
farming with slave labor, and farming with free labor, are as different 
as slavery and freedom. 

In this paper nothing has been said of the oppression of the planter 
by merchants, transportation lines, &c. This burden is almost beyond 
endurance. The poor planter is the pigeon to be plucked. The short- 
est and best mode of relief is to sell direct, not to the spinner beyond 
the sea, but to the spinner at home. True, we have but few cotton- 
factories at the South. The statement that the South has not sufficient 
capital to build cotton-factories is incorrect. If the planters would 
adopt the practice of diversified husbandry, planting only ono-half the 
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usual amount of cotton, the sale of the mules for which they would 
then have no necessity, and the saving of the wages of the hands neces- 
sary to work them, would furnish a sufficient capital to fill the whole 
land with the hum of machinery. Twenty-five thousand dollars would 
make a beginning of a factory which, well managed, would end in a 
large and prosperous establishment. It would require the sale of 167 
surplus mules at $150 each to furnish $25,000. What large cotton 
county in the South, under the proposed change, could not furnish this 
surplus number ! Some years before the war, two enterprising men 
began a cotton-factory in Chattooga County, in Georgia, with a capital 
of $25,000. No railroads were then in existence in that section. Now, 
the nearest railroad is twenty-five miles distant. Yet, from profits alone, 
besides fair annual dividends, the sum of $200,000 is there invested, a 
population of 900 persons is supported, and the farmers of the vicinity, 
in various ways, annually save more than $10,000. The cotton* mills 
must be brought to the cotton — at least those which manufacture coarse 
fabrics. It would be a grand consummation if not a bale of raw cotton 
were shipped from the South. This would not only sweep away the 
whole species of cotton-leeches but would relieve the planter from the 
wholesale plundering which strips him of the small profits which he 
might otherwise make. For the accomplishment of this purpose it is 
useless for him to call on Hercules. It is in vain to look to the North 
or to Europe for manufacturing capital. The planter must put his own 
shoulders to the wheel, content with moving it, it may be at first, but 
a few inches at a time. This can be done by converting capital, now not 
idle but hurtfully used in the impoverishment of the soil, into an instru- 
ment of solid prosperity. 

Those persons at the North who may have thought of making consid- 
erable investments in southern lands, will probably say that in these 
pages a gloomy view of southern agriculture is presented. It is gloomy 
in the present fact, but cheering in the future possibility, and, it may 
be added, probability. To such persons the writer would say that por- 
tions of the South offer great inducements in mining and manufactur- 
ing. £qual inducements are offered on the largest scale, and with the 
largest capital, in raising sheep and cattle. These may be profitably 
numbered by hundreds and thousands, and may be kept at prob- 
ably one-half the expense which would be incurred at the West But 
the South offers no inducement to the investment of large capital in 
cotton plantations to be worked by negro labor. Such investments by 
northern men and Europeans have ended almost invariably in sad dis- 
aster. But if the class of northern men who usually << go West," ad- 
venturous and industrious young men with small families, who labor 
with their own hands, would come to the healthy portions 6f the South, 
their prospects of health, comfort, and steady and even rapid accumula- 
tion, would be bright. This is the population which the South most 
needs, for a twofold purpose : one as purchasers of our excess of land, 
the other to illustrate before the eyes of the cotton-planter the benefits 
of mixed farming. By the mass of cotton-planters, stock-raising as a 
business, and the cultivation of clover and the grasses, are but little under- 
stood. One successful practical example in a neighborhood would be 
worth volumes of written or printed instruction. Peaceful, industrious, 
intelligent, and law-abiding men of this class would be welcome in all 
parts of the South ; wherever a helping hand was needed, it would be 
cordially extended to them. 

If there be one class of men rather than another throughout this great 
country, whose duty and inclination it is to forget the painful past and 
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to cultivate and maintaiu peaceful relations with their fellow-beings, 
it is the tillers of the earth, which brings forth its fruits alike to the in- 
dustrious wherever found, and which is the handiwork of Him whose 
great* glory it it? to dispense ^^ peace on earth and good will to men." 
In the exhibition of this kindly temper, no portion of the great brother- 
hood of farmers will be more decided than the planters of the South. 



THE DAIRY. 

EASTERN AND WESTERN DAIRYING. 

While the dairy-factory interest is gradually extending in all direc- 
tions, its greatest current expansion is to be found in the Western and 
Northwestern States, oifering the advantages of lower cost of land 
and feed as compared with the old, rich, dairy regions of New York. 
The increase of production in the latter State in 1874 was relatively 
small, while western agricultural journals reported the establishment 
of many new factories, a portion of them in sections hitherto entirely 
unused to the business. 

New York maintains its supremacy in the market, the natural accom- 
paniment of compact volume of production and superior character of 
make. This latter is not merely the consequence of better grasses and 
better climate ; it is quite as much the result of skilled and careful prac- 
tice on the part of milk-producers and dairy-manufacturers. Competition^ 
interchange of experience, and a growing sense of individual responsi- 
bility among patrons of factories at the West have lessened differences 
in prices of eastern and western dairy products. But in the matter 
of butter western producers still suffer enormous losses, and even their 
better grades are depressed in price by the bad reputation of a great 
proportion of their make. Fully aware of the difficulties to be sur- 
mounted, and at the same time encouraged by the progress of the past 
few years, leading dairymen in that region continue their efforts for the 
extension of the fiictory system in butter-making, and for the better ap- 
preciation by dairy farmers of prime points of management. The estab- 
lishment of regular market-days and special boards of trade in centers 
of dairying at the West has done much to advance the profits of pro- 
ducers. 

Even the disadvantages of inferior soils and grasses, in western daily 
regions, are being gradually removed as well-directed cultivation works 
out its ameliorating effect. In exemplification of the history of dairy- 
ing in Wisconsin, Mr. Chester Hazen, president of the Wisconsin Dairy- 
men's Association, says that in his county of Fond du Lac there were 
in 1850 but three or four dairymen who made cheese, and they were 
from the State of Xew York. There was then very little sale for cheese. 
Farms were new, and there was very little land in cultivated grass; the 
soil was too alkaline for really-good pasture or mowing, altilioagh ex- 
cellent for grain. This alkaline quality, the result in great measare of 
repeated burning of vegetation during hundreds of years, disappeared 
gradually, even from uncultivated fields, as the supply of ai^ee was 
cut off, and much more rapidly from cultivated soil, and the land be- 
came more adapted to grass. This change in the character of the soil 
necessitated change in the order of crops, and with this change came 
an increased dairy-production. The importance of this branch of in- 
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dastry in the State is shown by the fact that, from their ori^n in 1864, 
the number of these establishibents had increased to 130 in 1873, manu- 
facturing 10,000,000 pounds of cheese. -■'j-' 

REPORT OP THE NEW YORK BUTTER AND CHEESE EXCHANGE. 

The following significant paragraphs appear in a late report of a com- 
mittee of the New York butter and cheese exchange, bearing on pro- 
posed changes in the classification of butter in that market : r^ 

The celebrated fine State dairies (of New York,) held in reserve for winter market, are 
made only in the finest dairy districts, are most skillfully and perfectly made, and packed in 
uniform packages, numbered as packed, and kept in cool dainr cellars, expressly utted, and 
in many instances cooled by running streams of water. Until this system of dairying, 
with the requisite conditions of pure water and grazing, are introduced in the western states, 
their product will not compare with that of the eastern states. This can be accomplished 
by increasing and improving the herds and grazing and the adoption of the New York 
dairy system, or by the creamery system of tturinff tne milk, where the dairies are small 
and scattering, to a conunon factory for the manufieture of butter of a uniform quality, Uie 
^ame as the factory system in cheese-making. 

Of western butter arriving in this market, it is estimated that less thau2 per cent, is made 
on the system followed in the State of New York. In the Western States, as a whole, the 
herds are comparatively small, and the waters and grazing in many sections impure. The 
butter is gathered in small parcels and reworked together, in order to have it uniform in 
character, all of which is more or less injurious to its keeping qualities. While great strides 
of improvement have taken place, to the extent of an emuuicement of its market value 
some 40 per cent in two or three years, there is still room for great progress by the adoption 
of the eastern system, and co-operating with the transportation companies in recommending 
and encouraging improved facilities for safe and quick transportation. 

The committee, in conclusion, recommend that in the New York 
market, butter bo divided into two classes, eastern and western, with 
corresponding grades. Western dairymen object that, with this classifi- 
cation, eastern butter obtains an unfair advantage over like qualities of 
western, and that the just classification would be by qualities, without 
division according to region of production. 

AMERICAN DAIRY-PRODUCTS IN ENGLAND. 

In the general market, constantly varying character of packages of 
dairy-produce received from any given region must necessarily work 
injury to the producers of that region, taken in mass, skilled and care- 
ful makers suffering to greater or less extent from the shortcomings of 
the careless and unskilled. The superior workman must bear some un- 
deserved loss in present price, and in that reputation which gives guaran- 
tee of future profits. We have seen that such inequality of cluiracter 
tells largely on prices of Western dairy produce in our own chief center 
of trade ; and when we turn to consider the standing of American cheese 
in the English market, we find a similar depressing influence there at 
work. A late issue of the Scottish Farmer remarks that American 
dairymen can make good butter and cheese, but that neither of these 
commands a relatively high price in that market, for the reason that 
no two cases of receipts are alike in taste, flavor, or color. This irreg- 
ularity detracts firom the value of every lot brought in ; and although 
this has been repeatedly pointed out by dealers, there has been no marked 
improvement, notwithstanding improvement in particular packages. In 
special respect to butter, it is added that French butter is very equal in 
character. Examination of one package answers for all, so that they 
pass like bank-notes, and continuous arrivals have the same character- 
istic Great attention is paid in France to uniformity in color, taste, 
&c. Kegs are exactly alike in size, and are filled by machinery to pre- 
cisely the same weight. 
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There can be no doubt as to the practical valae of the strictures on 
the character of our cheese export. The same criticisms, in substance, 
have often been uttered by experts in our own country. As regards 
our butter export; we cannot at present expect any essential change in 
its character, since it is but the refuse of our home market. Bat the 
above suggestions are entirely applicable to our home trade in butter. 

A WELL MANAGED CREAMERY. 

In exemplification of good factory management of butter, we give, in 
part, Professor Arnold's description of practice at the Speedsville 
Creamery, situated on the boundary line of Tioga and Tompkins Coun- 
ties, New York. The buiklings of the factory are old, and the surround- 
ing country is rough and uninviting in appearance, but the interior of 
the establishment is thoroughly clean, and its air is pure. The arrange- 
ments are of the old style, and six persons are required in mannfaoturiDg 
the milk of 550 cows. In the room for raising cream there are five pooto 
20 inches deep. Four of these are sufficient to cool the milk of 8()0 to 
1,000 cows, and the fifth pool, smaller than the others, is used for holding 
cream. By this means there can be division of water for cooling, so that 
each mess of the day's milk may be set and cooled by itself, not warm- . 
ing up milk already cooled. There is a good supply of water, entering 
the factory at a temperature of about 50^. Common cooler-pails are 
used. The factory receives 12,000 pounds of milk daily, on an average. 
Soon after the present manager assumed charge, he had ventilators put 
in the covers of cans of all the patrons who could be induced to accept 
the improvement free of cost. " Throughout the hot season taint was 
prevented in the cans thus altered, but there has been occasional troable 
with milk in the unventilated cans. Here it is suggested that, as many 
patrons of creameries will not take the trouble to cool thoir milk 
thoroughly, the practical remedy lies in the use of ventilated cans, and 
that in establishing a creamery and butter factory the use of such cans 
should be made obligatory on all parties supplying milk. In Mr. Arnold's 
opinion, when milk is carried no farther than a customary distance to 
such factories, the cream can all be raised. 

The chaming at the Speedsville Creamery is done by two rocking-shafts, driven by steam. 
The chums are barrel-formed, with a bottom head 18 inches in diameter, inside measure, 
and 30 inches high, holding J ^ barrels each. The dashes or floats are onusnally large. They 
cover three-quarters of the area of a horizontal section ot the churn. Two forms are Xiwd, 
One of them, recently introduced, is made of 2-inch ash plank, and is a solid circle 16^ 
inches in diameter, made concave on the under side. The hollowing out on the ander side 
is done so that when the dash, after being raised above the cream, goes down, a cushion of 
air will strike the cream instead of the hard wood. By this means the least possible u^uir 
is done to the grain of the butter. The other style of dash is made in the usual way, with 
cross-floats which are larg^ enough to cover as much surface as the solid circle. The churn- 
ing is done with a slow stroke, counted at thirty-four to the minute, and at a temperature 
of 5d^ in summer and 60^ in cool weather, and requires from one to two hours to bring the 
batter, the cream being varied a little in temperature and quantity, so that the churns shall 
not all come off at once. When the butter begins to appear in granules, the pace is slack- 
ened down to half speed, or below, and cold water enough put in to increase the contents of 
the chum so much tliat the dash, in its upward stroke, will not rise quite out of the i 



In tliis way the dash is prevented from pressing the granules together, and they beoome 
hard without adhering, and the butter is gathered in a granular form, in lumps of the sise 
ot peas and grains of wheat, which the cold water added makes very hard. When the 



fathering is completed, the churn is detached and the butter taken out in this form and 
ropped into a vessel of cold water (an extra chum is used for this purpose) and rinsed 
twice, when it is perfectly cleansed of buttermilk and ready for salting without a particle of 
working. All that is required, the butter being in granules, is a little stirring with the hand 
while in the cold water. The hands of the operator are employed for this purpose, and for 
taking the butter from the chums, because it can bo handled with less compnsdon than 
with a ladle. The hands are prepared for this work by plunging them first in wanm water. 
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and then in cold, and rubbing them till thej are soaked so that bntter will not stick to them, 
aud till thej are so chilled as to check perspiration entirely. This work is done so carefallr 
that the butter keeps its granular form without even leaving hardly a print of the hands 
upon it. After washing, it is placed upon the butter-worker, which is composed of an in- 
clined slab and lever, and one pound of Ashton salt is thoroughly incorporated with 16 pounds 
of butter. It is then set aside for a few hours for the salt to dissolve, when a part of the 
brine, which is as clear as dew-drops, is worked out, and it is ready for packing. Firkins 
are mostly used for packing. They are made of oak, and hold 104 pounds. Before using 
they are first soaked in strong brine, cold ; then in boiling-hot brine« and this is left stand- 
ing in the cask till it is cold and until the firkin is wanted for use. The loose head is treated 
the same as the body of the cask. 

Concerning the constmction of cliorns, Mr. Arnold says that a dash- 
cbaru with a diminutive dash requires a multitude of strokes to bring 
the bntter, which comes so unevenly that a second or third churning of 
the same batch will often be rewarded with a fair return ; the dash 
should be so large that in its downward motion it will crowd the cream 
rather than whip through it. 

On visiting some creameries in Orange County, which send butter 
daily to the Sfew York City market, he noticed some imperfections in 
churning arising from defects in construction of chums, and saw that the 
buttermilk was not completely worked out from the butter. But the 
milk and cream had at the outset been well cared for, the butter was 
high colored and finely flavored, and, though not suited for distant trans- 
portation and long keeping, was very acceptable for ready consumption 
and brought a high price. 

The contrast to the Speedsville example is set forth in the statement 
of Mr. Harris Lewis, that there are cheese-factories which never will 
be able to make another pound of first-class cheese until the filth that 
has accumulated beneath them shall have been removed, or the build- 
ings themselves removed. He had visited a factory in his own county 
where the whey hs^ been suffered to find its way beneath the floor, 
which lay near the ground, and in walking, the floor would spring be- 
neath his weight and the maggots would rise freely from the cracks. 
But not alone factory-managers are inexcusably in fault, for he adds : 
'*' It is a solemn fact that milk is carried in the spring and fall to some 
of our cheese-factories with cow-manure mixed with it in the liquid form 
and in the lump. • • • These taints do not cease their work under 
the manipulation of themilkat the factory ; but they continue their work, 
and the end, in butter, is rancidity, and in cheese, rottenness." Illus- 
trating the manner in which these taints exhibit themselves in the final 
product, he said that a grocer in his region once asked him to examine 
some cheese which had given dissatisfaction. The artide was flue, rich, 
and salvy in appearance, but the odor and taste plainly suggested that 
the milk had been fouled with manure. A little of the latter could be 
made to go a great way in milk or its mannfeictured product. 

AERATION AND CLEANLINESS. 

Mr. Hubbard, a dairyman of Brimfield, Massachusetts, gives a simi- 
lar experience showing the evils consequent on want of cleanliness in 
milking or in care of milk. As to neglect in cooling milk he says that 
milk is shipped from his locality to Boston once in twenty-four hours, 
and that dealers have more trouble with evening's milk shipped in the 
evening than with morning's milk shipped at the same time, the reason 
being that the latter was allowed to cool a sufficient time before closing 
the cans, and the opposite was the case with the evening's milk. 

Mr. Lewis states an experiment in aerating and cooling milk. He di- 
vided a quantity of milk from his dairy into three portions : lot 1 \ 
16 A 
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aired and cooled to 61^ ; lot 2 was shut up in a can at the same tempera- 
ture which it had as it came from the cow, about 98^, and was exposed 
to the heat of the sun as milk often is when carted in the open wagon 
to the factory or the village-market ; lot 3 was exposed to bad odors. 
Lot 3 putrefied in 40 minutes, and in 70 minutes was rotten ; lot 2 reached 
the same condition in seven hours; lot 1, after standing one hundred 
and twenty hours, was found perfectly sweet. 

Milk strictly pure and well cared for is the foundation of successful 
dairying. Yet, often as this principle has been enunciated and often as 
it has been carried out in individual practice, there are thousands of 
milk-farmers who disregard it, and foul pastures, impure water from 
stagnant pools or taint^ barn-yard wells, harsh treatment, and careless 
milking continue to be fruitful causes of bad milk. Frequently farmers, 
correct in other particulars of practice, act on the supposition that water 
quite unfit for the drink of human beings may be entirely suitable for 
milch cows. Unventilated or cold, imperfectly boarded cow-bams are 
also stumbling-blocks in the way of American dairying. Mr. Z. A. OS* 
bert, a well-known agriculturist of Maine, speaking of the favorable 
prospects of associated dairying in that State, points out these errors 
and others of which he has been cognizant — the driving cows consider- 
able distances to ponds or streams for drink during inclement winter 
weather, and the want of proper provision for foddering cows in sum- 
mer, during drought and scanty pasture. " In Maine,^ he says, "more 
cows go hungry in summer than in winter." Mr. Arnold says that when 
tight bams first began to be built in Central New York dairymen were 
much surprised at the saving made in feeding. It was found that there 
was a saving of one-third of the feed which had been required in the 
open bams formerly in vogue. He adds that care should be taken to 
provide suflBcient ventilation in tight, warm stables, 

HEATING MILK FOR BUTTER, &C. 

Heating milk in preparation for butter is no new procedure, but of 
late its advantages and limitations in use have been more precisely de- 
fined. In recent experiments, milk heated to 130o and set away to cool 
of itself, kept sweet longer than unheated milk cooled to 60^. The 
cream rose more quickly and as perfectly. The yield of batter was 
quite as great, and had a purer flavor and brought a higher price than 
butter from milk not heated. Heating is found a very ^ective remedy 
in cases where milk has been tainted by retention of animal odor, the 
latter being quickly thrown off at a temperature of 130o. One experi- 
menter reports that. May 18, he scalded to 130^, and let the milk 
stand seventy-two hours, and then made it into excellent cheese and 
butter, and that several lots of milk wore afterward successfully treated 
in like manner. In one case, having received a can of tainted milk, he 
scalded a part of its contents to 140^, the other portion not being heated, 
and set both lots in cold water, side by side. That not scald^ soared 
in twelve hours, and its cream turned purple. The scalded milk was 
put in for cheese at the end of sixty hours, sweet and well flavored. 

This employment of heat is rather indicated as remedial, and is not 
recommended where milk is already in first-rate condition. 

' MICROSCOPIO IKVESTIGATIONS. 

The microscopic investigations of Dr. E. L. Startevant, of Massadia- 
setts, in comparing the batter globules of milk from different breeds of 
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COWS, sbow that the globules in the milk of Jersey cows are large and 
comparatively aniform in size; those in the milk of Dutch cows are 
small, but uniform in size ; those in the milk of Ayrshires are irregular 
in size, ranging in magnitude between the Jersey and the Dutch. The 
larger the globules, the quicker they rise as cream; the more uniform 
their size, the more complete is the separation of the cream firom the 
milk. At the temperacture of 70^ Jersey milk gave up all its cream in 
four hours, and the line of separation of the cream from the milk was 
very distinct. The Ayrshire milk gave up its cream in twelve hours, 
and the milk of Dutch cows required a somewhat longer time. When 
the di£ferent creams were mixed and churned, there was this disadvan- 
tage, that though a portion of the butter came quickly, a much longer 
time was required for another portion of the churning. This being the 
case, some of the first-obtained granules were injured by overdiurning, 
and the total product of butter was not as great as when each kind of 
cream was churned separately. The experiments, to such length as 
they were carried, indicated that the further from calving the smaller 
the globules, and the more uniform in size. Feed and condition ap- 
peared to exercise an influence on the size of the globules and on the 
grain of the butter. 

FRENCH DAIEY-BOOMS. 

In its issues of February and March, 1874, the Journal W Agriculture 
Pratique^ of Paris, publishes an elaborate account of the ^m of 
Lisors, the property of M. Achille Pouyer, and situate not far from Paris. 
We give some particulars concerning the construction of the dairy- 
rooms of the farm. These formerly, according to the custom of tbe re- 
gion, had their floor below the level of the soil, but a visit to the island 
of Jersey, and to the canton of Isigny, near the English Channel, which 
contain the dairies producing the choicest butter for the London and 
Paris markets, induced the proprietor to reconstruct his dairy-rooms 
on an improved plan. In the former, partly subterraneous construction 
there prevailed generally an injurious humidity, and the ventilation 
was quite imperfect; so that, notwithstanding all the care exercised 
in superintendence, a persistent odor greatly deteriorated the cream 
and butter. The new dairy-rooms are included in the farm-house, and 
are on a level with the surface of the ground. They are three in num- 
ber : the summer dairy, the winter dairy, and the creamery. The win- 
dows by which the rooms are lighted are furnished with blinds, 
and the walls are pierced above and below by ventilating orifices, 
over which wire cloth is stretched to prevent the entrance of flies. 
The winter milk-room is comparatively small, and is warmed by 
an exterior stove in order that no dust may fall on the cream. The 
summer room is large and high. In order to secure an equable temper- 
ature and complete ventilation, there is suspended before a large open- 
ing in its eastern wall a curtain of sail-cloth which, ag^itated by a wind- 
current, maintains a stratum of fresh air, neutralizing the heat of ' 
the sun's rays. Furthermore, the apartment is encircled by an iron 
water-pipe having an interior diameter of .05 meter or about 2 inches, and 
furnished with a cock for regulating the flow. To this pipe are fitted 
at intervals of 2 meters, or G^feet, brass tubes pierced with numerous 
small holes, hardly more than capillary in size, from which water is made 
to ooze at will. By this apparatus may be maintained on the pavement 
of the apartment a thin watery covering, constantly evaporating and 
communicating a refreshing coolness to the air. Any excess of water 
which may occur is carried off by an nnderdrain, the pavement having 
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an inclination suited to this purpose. The tiles used for paving are 
about one foot square and 1^ inches thick, and are laid in Portland 
cement, and the walls are covered with this cement up to the height of 
20 inches above the pavement. 

BUTTER-FARMINa. 

A butter-dealer in the State of K"ew York gives these particulars of 
certain dairies in Chautauqua County, whose product he has handled: 
Dairy of A. Tefft. numbering twelve cows, made from March 16, to 
December 10, 1873, two hundred and sixty-nine days, 3,565 pounds of 
butter, averaging 297 pounds per cow ; average price per pound, 3L7 
cents; gross returns per cow, $94.17. The herd received as an extra 
daily feed a total of 24 pounds of com and oats, ground, and 25^ pounds 
of bran in skimmed milk; entire cost, 53.9 cents; net proceeds per 
cow, $82.09. O. Branson's herd of seventeen cows averaged for tWo 
hundred and sixty-nine days 280.82 pounds of butter per cow ; average 
price of the butter, 31.14 cents. A. P. Brunson, during the same lengtli 
of time, averaged from twenty -four cows 246.54 pounds of butter per 
cow. 

Mr. William Depue, of Hopewell Center, ITew York, reports in the 
Ontario Times that he has a half-blood Alderney cow, about six years 
old, that, during the year April 5, 1873, to April 5, 1874, made 504 pounds 
of butter, besides supplying milk to the family. 

At a meeting of the Franklin (Mass.) Harvest Club, in the early part 
of 1874, Mr. H. C. Haskell, of Deerfield, made the following statement 
on his herd of pure and grade Jerseys for seven years : 
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This statement does not include milk and butte r used in the family 
nor the raising of calves. Owing to certain circumstances no exhibit 
of the herd was made for 1873. One heifer, weighing only 540 pounds, 
came in at fifteen months of age, and commenced making six pounds 
of butter per week. Mr. Haskell gives the following items of average 
cost of feeding his cows during the year ending May 1, 1874: Pasture, 
twenty-eight weeks, at 75 cents per week, 821 ; Ig tons of hay, at 817 
per ton, $29.75 ; 20 bushels of com, at 72 cents per bushel, $14.40— 
total, $65.15. 

" E. K.^ of Whitewater, Wis., writes to the American Agriculturist 
that from a Jersey cow four years old, owned by him, 315| pounds of 
butter were made in ten montbs, from March, 1873, to December, 1873, 
inclusive. The amounts per month were : In March, 40| pounds ; April, 
41| pounds; May, 31§ pounds; June, 39 pounds; Jnly, 33 pounds; 
August, 31J pounds ; September, 35 pounds ; October, 26 pounds ; 'So- 
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veuibcr, 20 pounds ; December, ITJ pounds. One of the teats of the 
cow had been accidentally injured. 

The following particulars are from statements made in January and 
February, 1874, by the firm of I. Boies & Son, well-known butter- 
makers, of Marengo, 111. They had, at the latter date, 134 cows. 
The rule of management was that these should come in in September 
and October, after going dry sixty days. With this course compara- 
tively little butter is made in hot weather. They were buying 4,000 
pounds of milk daily from neighbors, this supply being kept up in win- 
ter as well as summer. They aim to feed their cows all that they can 
with safety. Their annual average of butter per cow is about 300 
pounds, bringing 40 cents per pound at home. They feed the sour milk 
to hogs, from which they derive a good profit, notwithstanding low 
prices of pork. The manure obtained from their animals brings the 
farm into a fertile condition ; it had enabled them to obtain &om their 
corn -land 100 bushels per acre. The daily feed in winter to each cow in 
milk consists of ten poinds of corn and oatmeal, mixed in nearly equal 
proportion, one pound of oil-meal cake, one full feed of com in the stalk, 
and all the hay the cow will eat — estimated at an average of not more 
than ten pounds daily, chiefly timothy. It is calculated that each cow 
will eat twenty bushels of corn in the stalk during winter. The ration 
of oil-cake is highly valued, and dropping it has at once caused a shrink- 
age of milk 5 but too large use of the cake would injure the butter. 
The cows receive the meal during the whole time that they are in milk, 
but the hay and uuhusked corn are given only in winter. The cost of 
keeping a cow for the year is placed at $42, including $27 for purchased 
food. The farm has 330 acres of tillable land. In 1873 about 100 acres 
were in pasture; 100 tons of hay were produced, and about 1,000 bushels 
of oats ; 45 acres were in corn. For the winter of 1873-74 the amount 
of purchased hay would be about 70 tons, and all the meal used would 
be bought. The hogs are kept thirty to sixty days, receive on an aver- 
age 4.J bushels of corn each, besides sour milk, and their average gain 
in weight is estimated at 110 pounds. In the case of twenty hogs, pur- 
chased at 88.12 J per one hundred pounds, they were fed for forty days, 
and then sold at $8 per hundred of live weight, realizing $111 over their 
first cost and the cost of corn eaten. It was estimated that the num- 
ber of hogs bought, fattened, and sold during the year ending in April, 
1874, would be nearly 1,000. 

In April, 1870, the firm commenced, without experience, to make but- 
ter from forty cows. The next winter they shipped milk to Chicago, 
but sometimes found it difficult to reach the train ; also met with loss 
through damaged cans, and stealing of milk when on the cars. The next 
summer they were offered 12 cents per gallon for milk delivered in 
Chicago, and decided to piake butter, which they have continued to do 
since then. 

BAIBY STATISTICS. 

At the meeting of the Vermont Dairymen's Association in the latter 
part of January, 1874, the following statements were presented concern- 
ing herds of Jersey cows in Pomfret : Mr. Obed Whipple, jr., has 15 cows, 
including five two-year old heifers which came in in June and July. Be- 
sides milk, &c., used in his large family, he made, in 1873, 3,943 pounds of 
butter, which was contracted for at 60 cents per pound. In sumn^er he 
fed two quarts of meal daily, adding four quarts of com after Septem- 
ber 1. In the third week of December, a trial with three new milch- 
cows showed a pound of butter from 17^ i>onnds of milk. Mr. K S. Wood 
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has eleven cows ; has made since March 16, 1873, 2,933 pounds of butter. 
In December he made three trials respecting the quantity of milk required 
for one pound of butter. In the first trial the milk stood forty-eight hours, 
and 12 J pounds of milk were required for one pound of butter. In the sec- 
ond trial the milk stood thirty-six hours, and 12f pounds of milk were re- 
quired. In the third trial the milk stood forty-eight hours and 12} 
pounds of milk were required. In June he tried twelve or fourteen cows 
at different times, with an average result of a little over 16 pounds of * 
milk for one pound of butter. In these dairies the milk was set in com- 
mon milk-pans on milk-racks. Mr. O. M. Tinkham has a cow four years 
old which came in March 15, 1873, to come in again March 7, 1874, and 
which gave, in the second week in January, 8 pounds of milk per day, 
yielding 11^ ounces of butter, being at the rateofllj pounds of milk for 
one pound of butter. Mr. Tinkham did not find the old-fashioned dash- 
churn available for Jersey cream, on account of the thickness and so- 
lidity of the latter. Professor Arnold remarked that thick cream shonld 
always be thinned before churning. In answer to inquiry as to the 
reason why one Pomfret dairyman got only 43 cents per pound for bat- 
ter, while another got 60 cents, Mr. Tinkham said thatthebutter of the 
former was put up in tubs, and that of the latter in one-quarter-pound 
balls, wrapped in muslin, packed in tin cans surrounded by ice, and ex- 
pressed to Boston. 

Mr. Bliss said that in Franklin County, Vermont, the manufacture of 
butter is found more profitable than that of cheese, and cheese-lactories 
are therefore suffering in point of business. 

An account of the operations of the Keeler Butter-Factory, Fraukto 
County, IJew York, states that the season of 1873 commenced May 2* 
and closed November 3; 150 cows were employed, and 395,706 i)oundsot 
milk were received, from which were made 17,395 pounds of butt^T 
showing an average of 22.75 pounds of milk for one pound of but>t^^' 
There are said to be about twelve other butter-factories in the coai^^S* 
employing from 150 to 400 cows each. The butter is of excellent qual '^*'J* 
In 1873 a large amount was shipped to the Boston market. , 

Mr. G. E. Brackett, of Waldo County, Maine, reports that associs?*^^ 
dairying is making rapid progress in that State. The first cheese— ^*^ 
tory in Maine was established about three years ago. In 1873 tV^^ 
were twenty-three cheese- factories in the State, and, in addition, a \^^^ 
number were incorporated by the legislature in the early part of 1 ^'. 
In respect to Waldo County, which is taking a prominent positiov- }^ 
associated dairying, the number of cows in towns where cheese-facto^®* 
have been established has increased 10 per cent., and there is prosj?^^ 
of a much larger increase in 1875. The average number of cows 1*®' 
faotory is as yet small, being estimated at between 150 and 160. 

The cheese season of 1874 opened with good prices and a quick «^ 
mand. So pressing were buyers that an unusual amount of green cke^^^ 
was taken from factories. In July a temporary panic occurred in *^^::il. 
market, and prices were suddenly and greatly depressed, but soon cOPg -^ 
menced rising, and a short fall product consequent on drought, aasisto^^^ 
in bringing best grades nearly to the figures of the early part of th^^^ 
season. Qiie depression in July was attributed to a reaction from *h^^^ 
rush of preceding months, and to the large amounts of imperfectly-cuief'^^ 
'cheese taken on the market. Large quantities had goneforwaxd at m 
to fourteen days from the shelf. The deduction drawn from the fluctua- 
tions of midsummer is that while manufacturers can hardly be expected ' 
to hold newly-made cheese in opposition to urgent and liberal oftos, 
they should remember that a present success with imi>erfeetly coved 
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cheese is Dot witboat its prospective drawbacks in tbe consequences of a 
lepreciated reputation, and tbejareadvised, as aprecaationary measure^ 
:o witbbold tbeir brands from cheese going in partly green condition 
Lo dealers, and thus disavow responsibility for imperfect caring. Ta 
:be argument that cheese will, under ordinarily favorable circumstances, 
3ure well after shipment from the factory, it is replied that though green 
3heese may not spoil under such circumstances, it cannot ripen to that 
iavor which it would obtain when cured on the shelf. Genendly, prices 
are depressed in July and August, owing to the large amounts of cheese 
liurried forward by makers at that time, and it is claimed that factories 
[)rovided with well-contrived curing-rooms will, by holding cheese during 
the depressed prices of the heated term, be able to secure prices which 
will more than counterbalance shrinkage and interest. 

WESTERN EXPORTS OF CHEESE. 

Mr. C. n. Wilder, a prominent cheese-manufacturer of Eyansville, 
Wis., in a letter to the secretary of the Wisconsin Dairymen's Associa- 
tion, says that during the summer of 1873, he shipped several car-loads 
3f cheese to Liverpool, via New York, and realized quite as much from 
the adventure as he could have obtained in the home market. But on 
examining the bills of sales and expenses he found that the latter were 
more than 25 per cent, of the gross sales, and he became convinced that 
» considerable saving might be made. Intending to ship still more 
largely in 1874, and having a large amount on hand at date of Novem- 
ber 13, to dispose of, he concluded to make a shipment direct to Liver- 
pool, and to go there in person, superintend sales, make himself acquaint- 
ed with the best dealers, and study the special requirements of the 
English market. The undertaking cost him about three months in time^ 
and the saving efitected in the expenses of the shipment paid him the 
pecuniary cost of his trip, about $400 ; furthermore, very advantageous 
arrangements were made for the future. Through-freight rates could 
be got from any railroad station in Wisconsin to any port or railroad 
station in England, at a cost of shipment not more than 50 cents per 
hundred greater than from Central or Western New York. The same 
advances on shipments could be made in Wisconsin as at New York. 
Wisconsin cheese can be shipped to England ten to twenty days old» 
and arrive in condition to return larger profits than if it had been held 
longer at the factory, there being a large saving in shrinkage. 

CHEESE-FACTORY RULES. 

Mr. L. L. Wight, of Whitestown, Oneida County, New York, sends the 
following "suggestions for the season of 1874^ to the patrons of his 
factory: 1. Milch-cows should have free access at all times to good 
running water. 2. They should never be heated by being run, stoned, 
or dogged. 3. The utmost cleanliness should be observed in milking ; 
and by no means should the hand be wet in the milk. 4. No can of 
milk should stand where it will absorb the barn-yard or stable odor, 
or any other scent. 5. The milk should be strained and well aired imme- 
diately after having been drawn from the cows. 6. Some arrangement 
for quick and effectual cooling is at all times very desirable ; when 
the milk is kept at home over night this is indispensable. 7. Scalding 
all vessels used about milk at least once a day with boiling water, and 
rinsing them with cold water at night, is essential. 8. Keeping the 
strippings at home is morally and legally as bad as watering. 9. The 
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milk skould be sent to the factory as soon after milking as possible. 
Eule 10 touches the times of morning and evening delivery at the fac- 
tory. Eule 11 reads thus : Any milk which does not habitually keep 
sweet and pure until 1 o'clock p. m. will be made into cheese by itself, 
and the cheese sold by itself, thp furnisher and furnishers of such milk 
receiAing only the actual avails of his or their own milk. Such persons' 
milk will again be mixed with the good only when the manufacturer is 
satisfied that a permanent reform has been made in the method of 
taking care of it. 

DAIRY BOARDS OF TRADE. 

At a meeting of the Northwestern Dairymen's Association, in Febru- 
ary, 1874, the secretary of the Elgin Board of Trade stated that tla& 
board was organized in March, 1872. It held semi-monthly sales f «r 
a short time, but the increasing business soon made it necessary to 
hold weekly sales. Notwithstanding the unfavorable prophesies of (5^r- 
tain commission-men, the enterprise prospered. Chicago dealers foti. ^* 
it for their interest to attend the sales, and at the close of the y^^^ 
the board numbered over one hundred members, and the total sa-"!^ 
had reached $80,000. In 1873 forty-two factories, including sev^"**^ 
Wisconsin factories, were represented on the board. Sixteen factor" ies 
sold all, or nearly all, their season's make through this medium, f»-^d 
many private dairies disposed of their products in the same manner, at 
better prices than could be got elsewhere. Sellers had the advante^g® 
of recourse to the bulletin-board showing latest prices of cheese ^^nd 
butter in the principal markets of the country. Through the operatic:::*^ 
of the organization a large saving has been effected to sellers by av(^ id- 
ing charges of commission-men ; and the secretary estimated that in t:^ *Js 
way there were saved to makers of cheese and butter in 1873 o'^bt 
818,500. During 1873 there were sold on the board 40,629 chee» «8, 
weighing 1,726,316 pounds, and 62,061 pounds of butter. Total re- 
ceipts from sales, 8219,177.53. At the time of the report there wene 
nine creameries within ten miles of Elgin, selling daily 5,805 pounds of 
cheese and 1,405 ])ounds of butter ; and these sales would have been 
made through the board had not the latter closed its rooms for the 
winter. 

The secretary of the Dairy Board of Trade of Sheboygan County, Wis- 
consin, reported that the board was organized in March, 1873, by the 
Dairymen's Association of that county. Of 1,070,000 pounds of cheese 
made in the county during the season of 18i73, 452,000 pounds, or nearly 
one-half, were offered for sale on the sale-days of the board. The organ- 
ization had been of great advantage as a medium of business and mu- 
tual information, and the secretary suggested the employment of similar 
agencies for the sale of all farm-products. 

The Watertown (Wis.) Dairy Board of Trade was organized iu 1872, 
and had semi-monthly sale-days during the season of 1873. Total offer- 
ings of cheese during that season, 41,000 boxes. Shipments made up 
at the board amounted to 5,200 boxes to New York, 5,285 boxes to Lon- 
don, and 363 boxes to Liverpool. 

EXPERIMENT IN FEEDING FOR BEEF. 

Mr. Josiah ShuU of Ilion, New York, commenced November 1, 1873 
to feed a cow, judged by him too old to be retained in milk. She wais 
farrow, and at that time in only medium condition, and was fed with 
corn-meal and pumpkins and what hay she would eat. Daring Novem- 
ber and December she averaged 12 pounds of milk daily, the yield de- 
creasing to 10 pounds per day in January. February 25, the cow 
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^^eighed 1,240 pounds. He thea commenced giving corn-meal cooked 
.nd made into grnel, gradually increasing the amount up to 11 pounds 
if meal per day. Contrary to expectation the flow of milk decreased, 
.veraging for February 7 pounds per day ; and for March. 5 pounds per 
lay ; and in the latter month the milk began to be poor in quality and 
»lue. She weighed 1,300 pounds March 11, and 1,260 pounds March 25, 
howing a falling off of 40 pounds in fourteen days. She was sold to the 
»utcher April 1, for $70. Expenses, estimating the value of the hay at 
!0 per ton, and Indian meal at $1.75 per hundred- weight : Market- value 
a cow November 1, $15 ; hay and grain, from November 1 to April 1, 
$46.50; total expense-account, $61.50. During the period of experi- 
nent the cow gave 1,266 pounds of milk, worth, at 1^ cents per pound, 
or about 2^ cents per quart,) $15.82 ; price received tor the cow April 
, $70 ; total receipts, $85.82, showing a profit of $24.32. The value of 
he manure wias considered as offsetting the value of the labor, and the 
ailk was placed at its calculated money -value for cheese. 

TESTS OF ADULTERATED MILK. 

In ordinary practice the quality of a given sample of milk is indicated by 
ts specific gravity and its percentage of cream. A hydrometer float will 
leterraine the former point, and a graduated glass the latter. Leaving 
►ut of consideration the very exceptional case of strippings, or the last 
nilk from the udder of the cow, the normal gravity of milk of good 
luality varies from 1.028 to 1.030. A lower specific gravity than 1.027 
ndicates poor milk, and a specific gravity of not more than 1.025, that 
he milk is very poor or is mixed with water. As already pointed out, 
xceptious to these rules of specific gravity occur in cases of strippings, 
T samples of milk extraordinarily rich in cream, for cream has a low 
pecific gravity placed at 1.012 to 1.019. Such cases would not be likely 
occur in the milk trade, and wherever presenting themselves the 
ream-gauge would serve as a sufficient indicator. On the other hand, an 
•riginally good milk may have been almost deprived of cream without 
kddition of water, and thus come to exhibit a specific gravity as high as 
.033. Here the bluish color of the milk and the deficiency of cream, 
s shown by the cream-gauge, tell the story of treatment. Again, 
kimmed milk will exhibit a lower specific gravity than unskimmed 
nilk of good quality. It will be seen, then, that the test of percentage 
•f cream should accompany that of specific gravity. The percentages 
f cream by volume range from less than* 4 per cent, for badly skimmed 
(lilk, up to 10 per cent, or more for good unskimmed milk. 

While the two inexpensive instruments which we have mentioned 
fford the means of discovering any gross adulteration of milk, the 
cientific test of adulteration is by the determination of the amounts of 
ontained solids, namely, caseine,^ fat, milk-sugar, &c. ^^It is perfectly 
Etir to assume," says Mr. Merrick, consulting chemist, in the report of 
he milk-inspector of Boston for 1873-74, ^< that milk, to be marked pure, 
hould have at least 7.5 per cent of joint caseine and fat, or 9.3 per cent, 
f solids not fat, namely, caseine, milk-sugar, and ash together. Any 
^ling below either of these ratios indicates adulteration." 

TREATMENT OF PABIS MILK. 

Professor Ponrian, of the agricultural college of Orignon, states that 
wo-thirds of the milk sent into Paris are forwarded by large dealers 
aving establishments at some distance from the city. One of the largest 
f these dealers, M. Lecomte, has dairies at Montereau, Dammarie, (near 
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MeluD,) and Monerville, besides a large factory for Grnyfere cheese neat 
Montereau, this being chiefly for the consumption of sarplas milk. TUe 
milk is collected from the farmers by the dealers^ morning and eveniuSi 
in carts of open lattice- work, so constructed as to promote a free circul^^ 
tion of air between the cans. These latter are the property of the dealer* «• 

In summer, and in cold weather whenever the temperature of tlc*^ 
atmosphere is above 50^, the morning's milk is set in cans in a bath ^^ 
water kept at boiling-point, so that the milk is brought to about 20^ ^• 
It remains but a very short time. Provided there be a dozen or mc^ :^* 
cans for the hot bath and the volume of water be seven or eight tim^ th -^t 
of the milk, the can first set in is removed when the last can is pot '^^^ 
place. The hot milk, when removed, is poured into other cans, whid^h 
are immediately set in iron cisterns, through which cold water is ke^^t 
running, and here the cans are kept till the evening's milk arrives. Tl:»e 
latter is subjected to the cooling process, and in about an hour is rea^jv 
for mixing with the morning's milk. This mixing is done in a circular* 
tank having a capacity of three hundred to one thousand quarts, 
according to the size of the dairy. In order to a rapid and complete 
mixing, the morning's and evening's milk is poured in equal quantities, 
and at the same time, through a sort of sieve set in the middle of the 
tank, which stands on a wooden tripod high enough to admit of cans 
being placed under two large taps. These cans, for delivery, are filled 
as rapidly as possible. Tightly fitting covers are put on and tied down 
with a string sealed with the seal of the dairy, and then the milk is sent 
to the railway station, between 7 and 11 in the evening, in vans having 
lattice-work sides. The railway milk-cars are also built specially for this 
business, with sides and flooring of open-work. 

The following is an approximate exhibit of first cost, additional ex- 
pense, and net profit of the milk per gallon : First cost at the farmer's 
door, 10 cents; expense of collecting, heating, railway charges, delivery 
in Paris, wear of outfit, loss by sour milk, and debit for conversion of 
surplus milk into cream-cheese, 8 cents ; total cost of milk, 18 cents per 
gallon. The average price at which the milk is delivered to the retail 
dealer in Paris at his place of business is 18§ cents per gallon, showing 
a profit of § cent per gallon. Some of the dealers sell over 10,000 gal- 
lons daily. It will be perceived that the calculation does not include 
interest on capital, expense of superintendence, and allowance for bad 
debts. 

REPRESENTATIVE EXAMPLES. 

A few suggestive examples of dairying follow. Some of them illus- 
trate the capabilities of improved stock ; others illustrate difierencea in 
feeding and cost of feeding in diflferent sections. It is observable that 
in certain old dairy localities at the east the farmer's statement of ac- 
count with his cows is frequently made to show little or no balance in 
their favor, or even a balance against them. They are credited with the 
cash-value of their milk-prodact and debited with expenses chargeable 
to their maintenance. In these latter is included value of home-grown 
food-material rated at the price it would bring on the farm. But when 
we remember that with this form of account, the dairy-farmer obtains a 
ready market at his door for his hay, grain, and roots, that he obtains 
manure free of cost, and that his land, steadily growing in fertility, 
yearly, increases his margin of miscellaneous market-crops, we are pre- 
pared to find him, as in fact we usually do, a thriving man. 

At a meeting of the Littleton (Mass.) Farmers' Club, in the eu^ly 
part of 1874, Mr. John W. Adams reported that for the year ending Feb- 
ruary 28, 1874, he kept 13 cows, from which the product of milk during the 
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year amoanted to 30,098^ qaarts, worth at the door $1,062.30 ; average 
yield per cow, 2,315 qamrts; total receipts for calves sold, $111 ; aver- 
age gross income per cow, $90.25. Expenses : Keeping cows twenty- 
eight weeks, at 75 cents each per week, $273 ; keeping twenty-fonr 
weeks at $1.50 each, x)er week, $468 ; shrinkage, $10 each, $130. Total 
expense, $871, leaving a total net profit of $302.30, averaging $23.25 per 
cow. The manure was accounted as paying for care of the cows. Mr. 
Adams thought that his herd compared favorably with most of the 
herds in the town. His practice in winter-feeding is as follows : He 
milks at 5 o'clock in the morning, and after milking feeds to the caws 
what hay they will eat ; then waters and gives three quarts of shorts 
and one quart of cotton-seed meal or Indian meal, after which the cows 
are left till 3 p. m. He then repeats the course of feeding and watering, 
and milks at 5 o'clock p. m. 

At the same meeting, Mr. Levi Conant stated that during the last ten 
years he had kept on an average five cows yearly ^ the gross income 
(not including value of manure) had averaged about $90 per year. Ac- 
cording to his calculation, this was not more than the cost of keeping, and 
the profit lay in the manure, which went to increase the fertility of the 
farm. Mr. A. H. Kimball said that the average number of his cows for 
the year ending February 28 was 17, and he calculated the expenses at 
$97.03 more than the receipts- 

The statement of Mr. J. P. Eaton, of Auburn, Mass., for his herd of 
16 cows, indicates an average for the year of 2,738 quarts per cow ; 
he feeds twice a day, and cards regularly. Has a warm bam ; waters in 
the barn. The morning's feed for cows in milk consists of 2 quarts of 
Indian meal, 4 quarts of coarse shorts, and 6 pounds of good early-cut 
hay, and the evening's feed is the same except that cotton-seed meal 
is substituted for the Indian meal. A tablespoouful of butter-salt is 
given with the grain ration ; cows not in milk receive only the dry hay 
ration, 12 pounds per day. His cows go dry 10 weeks, as a rule, and 
he considers this rest as being conducive to the largest flow of milk for 
a term of years. 

Mr. T. E. Whiting, of Concord, Mass., states that his Dutch heifer 
Susan, in one hundred and seventy-eight days ending September 
30, 1874, gave 8,286 pounds of milk. Her feed during the first six weeks 
was hay, with three pecks of turnips daily ; since then, pasture and two 
quarts of Indian meal daily. Calculated at 2.1875 pounds per quart, 
the stated weight of milk would measure about 3,788 quarts. 

The New Hampshire Mirror and Farmer says that a grade Durham 
cow, six years old, belonging to Mr. E. P. French, of Bedford, in that 
State, gave 1,915 quarts of milk in seventy-five days, ending July 31, 
1874, averaging 25 j quarts per day. During the first twenty -five days 
of August she gave 579 quarts, averaging 23 quarts per day. Total 
yield for one hundred days, 2,494 quarts, averaging very nearly 25 
quarts daily. She was kept up during the entire summer, and received, 
besides fodder-corn and other green feed, two feeds daily of wheat- 
screenings ground in equal proportion with corn, about 2^ quarts at each 
feed. She is a large cow, girthing 6 feet and 9 inches, and her milk is 
of fine quality. 

A milk farmer of West Cornwall, Conn., states that in 1872 his dairy 
of 23 cows gave an average of 2,150 quarts each. The best cow gave 
3,636 quarts. The milk was sold at 4 cents per quart. 

Mr. G. 8. Miller, of Madison County, New York, states that his Hol- 
stein cow, Crown Princess, calved September 21, 1873, and daring the 
three hundred and sixty-five days following, gave 12,373 pounds of 
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milk. Calculating the weight per gallon at 8.75 pounds, this would show 
a total of 1,414 gallons, or an average of very nearly 15^ quarts daily. 
The record of Crown Princess, for former years, appears in the report 
of the Department for 1873, page 252. 

A statement on the herd of Mr. O. S. Tanner, of Marengo, 111., offered 
at the annual meeting of the Northwestern Dairymen's Association, in 
February, 1874, showed a yield of 288,491 pounds of milk from 40 cows 
in 1873, averaging, per cow, 7,212 pounds, which, if calculated at the 
standard of 8.75 pounds per gallon, would be equivalent to 824 gallons. 
He received for the milk, at a butter-factory,- $3,225.98, averaging 
$80.64 per cow j $60 were also received for calves, increasing the aver- 
age to $82.14. 

Mr. E. Seward, of Marengo, said, at the same meeting, that the state- 
ments of experience and success in feeding made by Mr. W. C. White, 
before the association in 1870, had put $1,500 in his pocket. Before 
that time he had been receiving about $30 per cow, annually, and had 
been satisfied with that. After hearing Mr. White he adopted higher 
feeding, and received, in 1871, about $70 ; in 1872, $72, and in 1873, 
$80 per cow for milk sold to a butter-factory, calves fed on sour milk, 
and pork properly credited to sour milk. The milk was sold at an aver- 
age of one cent per pound, and the quantity of sour milk returned 
to him was four-fifths that of the fresh milk delivered. His dairy is a 
winter one, the cows calving in the fall. He gives each cow about $15 
worth of feed, besides coarse fodder, hay, and corn-stalks. 

We reproduce in substance the remarkable record of Sibyl, a seven- 
eighths Jersey and one-eighth Ayrshire cow, belonging to Mr. Henry 
Salstoustall, of Peabody, Mass. She calved April 7, 1868 ; and dur- 
ing the year ending April 7, 1869, gave 13,005 pounds of milk. Al- 
lowing 8.75 pounds per gallon as the average weight of the milk, (a 
large allowance, since Jersey milk is generally richer and lighter in 
weight than other milk,) this product would be equivalent to 14.80^ 
gallons. Her yield decreased gradually from he largest flow, which 
was soon after calving, falling off to about 40 per cent, of that maxi- 
mum during the last month of record. Her feed in summer was old 
upland pasture, with cut corn-fodder in August, at night. She received 
a little grain between grass and root time, about one bushel in all, and 
in winter had what hay she would eat clear and a peck of roots daily. 
She calved again April 14, 1869. She was dried off about the middle 
of July by tying her up in the stable and feeding her on a small ration 
of dry hay. Sibyl was bred by Mr. Thomas Motley, of Jamaica Plain, 
Mass., a well-known breeder of Jersey stock. Her weight for 1868-^69 
is given at 950 pounds. 

The following particulars are from a statement by Mr. W. S. Tilton, 
of Maine, giving the yield of his herd of 20 cows for the year ending 
October 23, 1873. Eight of the herd were Jersey, ten were cross-breeds, 
and two were Holstein : 



Averages. 



Average number of dajflinmllk 

Average product per cow, (poandi) 

Average yield per day while in milk, (pounds). 
Average yield per day for the year, (ponndit) ... 
Average perceatageof cream 



325 
6,960 
81.41 
19.06 
IS. 60 



996 
4,43S 
14.88 
19L1S 
UL98 



3^881 
19L11 

tLer 
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The cows had little or no feed except hay in winter. In summer they 
were kept on poor pasture, with fodder-corn at night. The motive for 
not keeping them high was that their lacteal powers should not be over- 
taxedy as they were all breeders, too valuable to be held merely for 
dairy purposes. 

A correspondent of the Country Gentleman, in Westchester County, 
New York, who grows milk for tlie market of New York City, states the 
average yield of milk per cow of his herd from 1867 to 1873, inclusive. 
During that pneriod the herd contained 55 different cows ; at the time 
of the report it numbered 26. 

The statistics are given in the following table : 
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The tenor of the report indicates " native '^ stock, and grades from 
Canada. Of the latter he says : " The best stock I have in respect to 
hardiness of constitution, abundant and sustained flow of milk, together 
with quality when they come to the block, are the improved Canada, so 
called. Several of these, purchased nine years ago, now eleven years 
old, still hold their own." The record of his Canada cow, Eppie, eleven 
years old, exhibits the following averages for the entire period of seven 
years: Average length of milking-season, 270 daysj average annual 
yield, 4,380 quarts ; average daily yield during the milking-season, 16^ 
quarts ; average annual amount received for milk, $175.20. His sched- 
ule of winter-feed includes corn-meal, at $35 per ton, wheat-bran, at 
$25 per ton, hay, at $20 per ton, cotton-seed meal, at $32 per ton, corn- 
stalks, at $3 per one hundred sheaves, brewers' grains, and a few turnips. 
According to tables presented by him, 3 cents was the approximate cost 
of the fe^ required, in his practice, to the production of one quart of 
milk in winter. He adds that much of the pasture-land in his vicinity 
is worth $200 per acre, and that the practice of growing com for sum- 
mer fodder is becoming more general in that section. 

FEEDING FOB BUTTEB AND CHEESE. 

At the Connecticut farmers' convention, in December, 1874, Dr. E. 
L. Sturtevaut presented a paper on "Milk as affected in the butter and 
cheese product by the feed," a subject which has of late been much dis- 
cussed by European and American experimentalists. The following 
points are especially worthy the attention of dairymen : 1. The butter- 
product is largelj^ governed by food. 2. There is a structural limit to 
the butter-capacity of each cow. 3. When the cow is fed to this limit, 
increased food cannot increase the product. 4. The superior cow baa 
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this structural limit at a distance from ordinary feed, and more readily 
responds to stimuli than the inferior cow. 6. The superior cow is 
seldom fed to her limit, while the inferior one may be fed beyond her 
limit. 6. The character of the food has some influence on the character 
of the butter, but breed h^s more. 

An illustration of the advantage of attention to the individual pe- 
culiarities of cows in respect to feeding is given by a correspondent* of 
the Boston Cultivator, in relating his experience with two cows. Oneof 
these came in milk in June, when three years old, and gave a fair quaB- 
tity of milk till winter, when, having no feed but hay, she began to M 
off. In order to keep up the flow he bought a quantity of small pota- 
toes, at 25 cents a barrel, and began feeding them at the rate of one- 
half peck daily, and, as this feed was found beneficial, the quantity 
was afterward increased to a peck daily. This treatment increased 
and maintained the flow of milk without impairing its quality. She 
was dried off about six weeks before coming in, and after this time of 
drying off she was fed a quart of dry meal daily. This course was con- 
tinued for three winters with similar results. The fourth winter, in- 
stead of the potatoes, she received at first a pint of meal daily, and 
this causing no increase of flow, the quantity of meal was increased to 
two quarts daily. AVith this ration there was a decrease in amount of 
milk and an increase in flesh. All the stock of this cow were affected 
in a similar manner by feeding potatoes or meal. Afterward he had a 
cow one-half Devon and one-half native, an excellent animal. Her flow 
of milk was not increased by potatoes, and the quality of the milk was 
somewhat depreciated by them. But meal, fed either dry or wet, in- 
creased and sustained the flow. These characteristics manifested them- 
selves in all her stock. 

ANIMAL FAT IN BUTTER AND CHEESE. 

Considerable interest has recently been aroused regarding the use of 
animal fat in manufacturing artificial butter and in cheese. In making 
suet-butter, as it is otlen called, the fresh fat of slaughtered beeves 
goes through certain processes of preparation, and is finally churned with 
buttermilk or common milk, the use of cream being thus dispensed with. 
When the fat is of good quality and skillfully handled, the churning 
turns out an article which, though not able to compete with really good 
butter, may serve well as a substitute for the flavorless or ill-flavored 
qualities with which the market is so largely furnished. A late report 
of a special committee of the !New York Butter and Cheese Exchange 
says that no objection can be made to the sale of this suet-butter under 
its proper designation, but advises the trade to guard watchfully against 
its introduction as pure butter, whether alone or. in mixture with the 
true dairy-product. 

More recently, oleomargarine, or prepared fat, has been applied in com- 
bination with skimmed milk, to the making an imitation of full milk- 
cheese, the entire cream being employed for butter. An editorial in the 
Utica Herald of November 10, 1874, gives an account of a visit to an 
establishment at McLean, Tompkins County, New York, in which such 
cheese is manufactured, under patent.* The writer states that the pro- 
prietors obtain the fat from a reliable factory in Brooklyn, and that the 
material is heated slowly in deep pails, set in a water-bath, until it is 
fully melted, when it becomes an oil of a flne golden color. The temper- 
ature of the skim-milk in vat has mean time been raised to 92^^ a few 
degrees lower than the temperature of the heated oil. The latter is then 
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poured through a tin strainer upon the milk, and the contents of the vat 
are stirred quickly, the heat being at the same time carried to about 
i^iP. Sufficient rennet is added to produce coagulation in eight or ten 
minutes, and two assistants stir tiie milk during this intervening time, 
in order to secure an intimate combination of the oil and milk in the 
forming curd. That portion of the oil which is not taken up by the curd 
is skimmed from the surface of the vat, the curd sinking to the bottom. 
A microscopical examination of curd of this description, forty-eight 
hours old, showed that the oil-globules were much larger than in the 
usual whole-milk curd, and that they were not so intimately and evenly 
distributed throughout the curd-mass. About 3,000 cheeses made by 
this process were found at the factory, and many of these were tested. 
While these did not exhibit the flavor of fancy cheese, the writer pro- 
nounced them to be, in marketable qaalities, above the average of the 
full-milk cheese which he had inspected during the season. A longer 
time appears to be allowed for curing than in the case of full-milk cheese. 
The milk is purchased from neighboring farmers in the following manner: 
Ten pounds of milk are reckoned as equivalent to one pound of cheese, 
for which the farmer receives ^Hhe highest New York quotations, less 
two cents," thus obtaining an increase in price of milk. It is stated that 
the process is about to be introduced into other sections of the country. 
The dangers of depreciation of quality and reputation attending the 
introduction of this new material into dairy manufactures will readily 
be perceived. It remains to be seen whether, with such substitution of 
material to any considerable extent, the advantages would more than 
counterbalance the disadvantages which would arise. 



FARM EXPERIMENTS. 

MANURING FOR POTATOES. 

The following is an abstract of experiments by Mr. 0. D. Hunter, of 
<3umberland, England, in growing potatoes during consecutive years on 
the same land, a light soil, with only one application of the n^med 
fertilizers. Plot 1 was not manured; plot 2 received superphosphate: 
plot 3, superphosphate and potassic chloride ; plot 4, superphosphate and 
ammonic sulphate; plot 5, superphosphate, ammonic sulphate, and 
potassic chloride ; plot 6, superphosphate, ammonic sulphate, potassic 
chloride, and magnesic sulphate. The results for three y^ars are tabu- 
lated in bushels of 66 pounds, showing yield per acre and the gain per 
acre of manured over nnmanured soil : 



Plot 


1868. 


1869. 


1870. 


Yield. 


Oain. 




1 
Gain. . 


Gain. 


1 


336.8 
286wU 
997.8 


00.4 


188.4 
202.8 
S67.S 
215. 6 
364.0 
328.0 


**"i4.*4* 

78.8 
S7.2 
173.6 
139.6 


128.4 
161.6 

27ao 

180.8 
326.4 
898.0 
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33.2 
141.6 
52.4 
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5 






198.0 
169.6 
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Potash increased the size of the tubers and the aggregate yield, and 
there was less falling off of the crop in consecutive years. It was found 
that chloride of potash could not be replaced by either common salt or 
kainit. In accordance with the exhibit of plot 5, Mr. Hunter recom- 
mends to be applied to potatoes, without dung, the following mixture 
per acre : Superphosphate of lime, 728 pounds ; muriate of XK)tash, 280 
pounds ; ammonic sulphate, (sulphate of ammonia,) 280 pounds. 

The Boston Journal of Chemistry gives an analysis of the fertilizer, 
assuming that the superphosphate contains 16 per cent, of soluble phos- 
phoric acid, the muriate of potash 85 per cent, of potassic chloride, and 
the ammonic sulphate 95 per cent, of the pure salt. The analysis stands: 
Phosphoric acid, 9.05 per cent., potassium, 9.68 per cent., ammonia, 6.84 
per cent. The cost of the mixture in this country would be, at the best 
rates, about $67.17 per ton, and at these figures the cost of manuiing 
oAe acre would be $43.26. But in the given exx)eriment one application 
of the fertilizer resulted in a gain during two years, over the pn)dnct of 
the unmanured soil, of 373.6 bushels of potatoes per acre, which, at 60 
cents per bushel would amount to $186.80. 

For purposes of comparison see Department Eeport for 1870^ page 
461, for experiments as to the effect of superphosphate and potash salts 
on light sandy soils, and on clays; also page 460 as to the best time for 
applying such fertilizers. 



SIZE AND QUANTITY OP SEED. 

Mr. J. H. Scovel, of Paris, Oneida County, Few York, reports an ex- 
periment in planting potatoes in 1873. The soil was a clay loam, and 
had been well manured in the preceding season with rotted barn-yard 
manure and planted for fodder-corn. The plowing in preparation for 
potatoes was done early in May, and the planting was commenced May 
21, in rows 3 feet apart, the hills 2 feet and 9 inches apart in the rows. 
One row containing seventy-five hills was appropriated to each method 
of planting, exhibited in the following table. The variety planted, was, 
except where stated, the " Oneida Peachblow,'^ a seedling of the Garnet 
Chili, and preferred by Mr. Scovel to the latter. It originated in that 
vicinity, and is well adapted to the locality, which has an elevation of 
about 1,500 feet above the level of the sea. The cuttings of the first 
nine rows were rolled in plaster, and on the remaining rows, except in 
plot 10, a tablespoonful of plaster was thrown on the potatoes in the 
hills before covering. GHiie subsequent treatment was that of ordinary 
field-culture. The potatoes were dug October 14 and 15. Plots 10 and 
13 gave the largest yield of marketable potatoes, and the former* the 
largest total. The second largest total yield was on plot 21 where each 
hill had been planted with the eyes of one potato in separate pieces, bat 
nearly a quarter of the yield in this case was below a marketable size. 
The yield per acre is given in bushels of 60 pounds each : 



Quantity of Heed per hill. 



£ 



Prodaet p«r acre. 
Baaheli. 



Largo. SmaU. TotaL 



One eye to a piece, and one piece in a hill. ... 
One eye to a piece, and two pieces in a hill..., 
Two eyei to a piece, and one piece in a hill . . . 
Two eyeg to a piece, and two pieces in a hill. 
Three eyes to a piece, and one piece in a hill. 
Three eyes to a piece, and two pieces in a hill 
Four eyes to a piece, and one piece in a hill. . 



2.33 
6.00 
6w00 

1S2.33 
8.20 

15.63 

11. eo 



136.35 
189.00 
191.50 
S57.00 
914.00 
S50i67 
232.50 



7.00 

laoo 

16.00 
7.00 
14.00 
14.50 



136.95 
196.00 

«n.so 

973.60 
»L00 
973L87 
M7.0ft 
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I. 



Qaaatity of i^eed per bill 



I Product per acre. 
Basbelik 



t I Large. Small TotaL 

CO 



111 
11 
1-2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
iW 
23 



Pour eyes to apleee, aod two pieced in a hill ; 21.17 

FiTeeyen to a pieea, and one piece in a hiU I 14.00 

One large i>otato ' 43.50 

One large potato, cut in two lengtliwiie, one piece In a hill | 31. 17 

One medium potato ' 25.25 

One medium potato, divided, two pieces In a hill ! 27.00 

One medinm potato, cut twice, four pieces in a hill ; 38.20 

One medium potato, cut in two, one piece in a hill ; 15.25 

Reed end 10.50 

Stem end I 21.17 

One small potato., i 11.83 

One gmall potato, divided, two pieces in ahill ' 11.83 

One small potato, divided, one piece inahlU j 6^50 

One medium potato, cut to fingle eyen ' 30.50 

One good sized potato, eyes dug out, 30 hills mis«ing 33^00 

Garnet Chili, one good-itized potato, eyes dag out, 22 hilU midtsiDg. . i 35. 25 



395.00 


17.50 


25d.5U 


16.50 


305.50 


43.50 


383.00 


da 00 


289.00 


laso 


300.00 


37.00 


269.00 


33L00 


262.00 


13.00 


359.50 


laoo 


889.00 


saoo 


25a 25 


33.00 


372.50 


16.50 


23a 20 


a3o 


262.00 


7a 50 


134.00 


16.50 1 


155.50 


10. 5'J , 



318:50 

375.00 

349.00 

383.00 

307.80 

327.00 

303.00 

374.00 

869.50 

309.00 

373.35 

889.00 . 

338.40 

333.50 

15a 50 

166.00 



Seventy-six hills, each planted with the parings of a single potato, 
pared quite thick, yielded at the rate of 183.25 bushels of marketable 
potatoes, and 38.75 bushels of small potatoes per acre. These hills 
were throughout the season later and less vigorous in their growth than 
those planted with seed cut in the ordinary manner. Seventy-four hills 
were planted with the pared potatoes; of these only ten hills gave a 
product. This consisted of 19 potatoes of late growth, weighing 11 
pounds. Mr. Scovel remarks that in field-culture it has been his practice 
to use for seed medium-sized but well-developed tubers, generally plant- 
ing them whole; when larger he divides them lengthwise before planting. 



FEETILIZING COTTON. 

Professor E. M. Pendleton, of the University of Georgia, in a late re- 
port, states the following experiment, made on thin soil formed by the 
disintegration of an underlying micaceous slate, which crops out largely 
in the neighborhood. This soil had been under cultivation for a number 
of years. Furrows were opened with a turning-shovel, and rows were 
laid out seventy yards long ; to one row was applied one bushel of fresh 
dung, placed in the furrow and bedded over ; to another row was ap- 
plied in like manner one bushel of old rotted manure ; at planting, 100 
I)Ounds per acre of superphosphate of a high grade were put in with 
the seed in these rows. Another row was left unmanured. The latter 
yielded at the rate of 457 pounds of seed cotton per acre. The row 
which had received fresh stable-manure and superphosphate yielded 
903 pounds of seed-cotton per acre, and the row which had received 
rotted dung and superphosphate yielded 892 pounds of seed-cotton per 
acre. On soil of the same description two rows were laid out seventy 
yards long. The treatment of these rows differed in this respect, that 
in one row 30 bushels per acre of green cotton-seed were buried deei^y 
with a turning-shovel, while the other row received the like amount of 
cotton-seed in which the germ had been killed. In each case 100 i)onnd8 
per acre of superphosphate were applied at time of planting. In the 
case of the green cotton-seed little of it came up, showing little loss of 
nitrogen. Another row was left unmanured, and yielded at the rate of 
435 pounds of seed-cotton per acre. Where the green cotton-seed was 
applied the yield per acre was 885 pounds ; net profit per acre, $12. 
With the other application the yield was 915 pounds per acre ; net profit 
per acre, $L3.30. 
17 a 
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SHALLOW AND DEEP PLOWING. 

Professor TV. W. Daniells, of the Uniyersity of Wiseonsiu, reports on 
experiments made yearly from 1871 to 1873 inclusive, in regard to 
depth of plowing on land lying low and nearly level, and possessing a 
clay soil with stiff clay subsoiJ. Four' plots were experimented upon, 
each containing one acre. Plot 1 was plowed 5 inches deep ; plot 2, 12 
inches deep ; plot 3 was trench-plowed in 1871, 12 inches deep ; in 
1872 and 1873, 17 inches deep ; plot 4 was plowed and subsoiled in 1871, 
16 inches deep ; in 1872 and 1873, 17 inches deep. There was a slight 
descent of gi'ound from the shallow-plowed to the deeply-plowed plots, 
and there was no drainage except over the surface. The land had 
been yearly cropped in corn ; the cultivation of the plots was simi- 
lar. The following is a presentation of results, showing the yield per 
acre of corn in the ear, in bushels of 75 pounds each: 



PlotB. 



Method of plowing. 



1871. 



1872. 



1873 



Plowed 5 incheH deep 

Plowed 12 incheii deep 

Trench-plowed, IS to 17 Inches deep.. 
Subioiled, 17 inches deep 



55.40 
50.65 
44.95 
42.21 



43.52 
5a 32 
54.74 

56.77 



SI 40 
9180 
SLID 
51.10 



Professor Daniells remarks that in 1871 the shallow-plowed plot had 
au advantage over the others, where the heavy clay subsoil had been 
mixed with the soil. All the plots were plow^ed iu the fall of 1871 and 
again in the spring of 1872. Soil and subsoil had then become well 
mixed, and the subsoil, by exposure to frost and air, had become well 
pulverized^ disintegration was aided by the addition of 60 bushels of 
unleachcd wood-ashes in the spring of 1872. In that year the season 
was very dry, and the deeply-plowed plots did the best, being better 
able to withstand drought than the shallow-plowed land. In 1873 lain 
fell on eleven days in the latter part of June and the first part of July, 
giving a total rain-fall of 5 inches. Owing to the situation of the deeply- 
plowed plots and the want of drainage, as already mentioned, these 
plots were saturated with water to such au extent that the growth of 
the corn was seriously interfered with. Drains have been laid since 
these experiments. 

The superintendent of the Kansas AgncuUural College farm reports 
an experiment on 2.95 acres of upland prairie, which had been inclosed 
and pastured for a course of years, and from which a hay-orop had been 
taken in the preceiling summer, amounting to not more than one-third of 
a ton per acre. The field was divided into six plots, varying in size from 
.384 acre to .682 acre. Plots 4, 5, and 6 received a dressing of fresh stable- 
manure, applied in winter and spring before plowing. Plots 1 and 6 were 
broken in the usual way, 2 to 3 inches deep. Plots 2 and 5 were tiench- 
plowed in addition to this breaking ; that is to say. a common tnming- 
plow followed the breaker and threw about 4 inches of soil over the 
inverted sod. Plots 3 and 4, in addition to the plowing received by 
plots 2 and 5, were subsoiled, the subsoiler following the turning-plow 
and merely loosening the soil to the depth of 10 to 15 inches. The land 
was harrowed with the Thomas harrow, and planted immediately with 
College Yellow Dent com. May 31, 1873. Cultivators were ran through the 
rows during the season to keep the surface loose and open. The season 
was an unusually unfavorable one. The corn stood the drought well, 
and was cut and shocked early in September, and husked in October, 
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both grain and stalks being very dry. 
in shelled corn. 



The following table gives results 



Preparation of »oil. 



Common breaktnp alone 

Common breaking and trench-plowing 

Same as in plot 2, with siibsoiling 

Same as in plot 3, with manure 

Same as in plot 2, with manure 

Same as in plot 1, with manure 



Bnitheig per acre. 



Hard com. , Soft com. 



5.68 


1.86 


6.94 


2.73 


19. S4 


1.14 


16.48 


.76 


14.84 


.43 


9.11 


.81 



TotaL 



7.54 
9.67 
13.38 
17.34 
15.28 
9.92 



o 9 

•ess 

r 



1,000 
1,405 
1,658 
1,224 
1,816 
1,026 



Attention is called to the greatly reduced proportion of soft corn and 
the larger proportion of corn to stalks on the manured plots. 

WHEAT EXPERIMENTS AT EOTHAMSTED, ENGLAND. 

Mr. Lawes reports results for the season of 1874, in continuation of 
the wheat experiments at Eothamsted. [See abstract of the experi- 
ments for 1852-'73, in Department report for 1873, page 295.] The 
product of the continuously unmanured plot for 187^ was 11^ bushels 
per acre, very nearly the same quantity as in 1873, and 2^ bushels 
per acre below the average of twenty-three years. The land dressed 
with 14 tons of farm-yard dung per acre yearly, gave39J bushels of 601 
pounds each, per acre, or 12J bushels per acre more than the yield of 
1873, and nearly 4 bushels more per acre than the average for twenty- 
three years. Continuing to consider one acre of land as being repre- 
sented in each case, plot 7, manured with a mixture of mineral fertilizers 
and ammonia salts as heretofore described, gave 39} bushels, substan- 
tially the same in amount as the product from the farm-yard dung, and 
17} bushels more than was obtained from this mixed manure in 1873, 
and 4 bushels more than the average from the same application for 
twenty-three years. Plot 8, receiving the like application with plot 7, 
but larger in amount, has yielded in favorable seasons a considerably 
larger amount of grain and straw ; but in 1874, while giving 12 cwt. to 
13 cwt more of straw tban plot 7, it yielded only one bushel more of 
grain. 

Plot 9 which has been manured yearly with nitrate of sqda in the 
spring, gave more straw but about one bushel less of grain than plot 7, 
which lukd received ammonia salts in autumn. On the other hand, in 
1873, the former plot, with its application of nitrate of soda in spring, 
yielded nearly 14 bushels more than the latter plot with ammonia salts 
in autumn. The infisriority of plot 7 in 1873 was owing to the unusually 
wet winter of 1872-'73 and consequent loss of ammoniacal salts by 
drainage. During the dry winter of 1873-'74, there could have been 
but little loss from this cause. 



SELECTION OF SEED. 



The experiments of Maj. F. F. Hallett, of Manor Farm, Kemptown, 
England, in the selection and planting of seed have attracted much at- 
tention among agriculturists in that country. In a paper read by him 
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before the Midland Farmers' Glab, at Birmingham, Jane 4, 1874, lie 
says: 

The plan of selection which I pursue is as follows : A grain produces a plant conBisting 
of many ears. I plant the g^rain from these ears in such a manner that each ear occupies a 
row by itself, each of its ^ains occupying a hole in this row, the holes being twelve inches 
apart eyery way. At harvest, after tne most careful study and comparison of the plants 
from all these trains, I select the finest one, which I accept as a proof that its parent flrrain 
was the best of all, under the peculiar circumstances of that season. This process is repeated 
annually, starting every year with the proved best grain, although the verification of this 
superiority is not obtained until the following harvest. 

In illustration of these principles of selection, I now give the following results, due to 
their influence alone — as tne kind of seed, the land, and the system of culture employed were 
precisely the same for every plant for four consecutive years ; neither was any manure 
used, nor any artificial means of fostering the plants resorted to. 

Table showing the importance of each additional generation of selection. 



1 


Selected earg. 


Length. 


1 


8_ 
II 


1857 


Original ear.. 


Incht. 
7f 


Orain: 
47 
79 
91 




1658 


Finest ear 


10 


1650 


Finest ear 


89 


1860 


Ears imperfect from wtt season.............. 


3^ 


1661 


Finest ear ......./ 


H 


123 


» 









Thus, by means of repeated selection alone, the length of the ears has been doubled 
their contents nearly trebled, and the *' tillering'* power of the seed increased five-fold. 

The following table gives similar increased contents of ear obtained in three other varie* 
ties of wheat. 



Varieties of wheat. 



h 


^S' 


Ai 


1^ 




45 


ISS 


60 


lt4 


-00 


114 


» 


96 



Original red, commenced 1857... 
Hunter's white, commenced 1861 
Victoria white, commenced 1862 
Golden drop, commenced 1864.. 



It was supposed by the ancient writers that the powers of grains differed in relation to their 
positions in tne ear. This I investigated in 1858 by planting the grains of ten ean oa» 
plan showing their several positions in the ear. The only general result, among most con- 
flicting ones, was that the smallest corns—those most remote from the center of growth— ex- 
hibited throughout, most unexpectedly, a vigor equal to that of the largest ; and tliat the 
remarked worst grains, in one or two instances, did not by any means &U so far short of 
the good ones as liad been expected. I have also made frequent trials of the companitfTe 
power of larjB^ and small, plump and thin grains ; and, in the case of oats, which produce 
a small gram attached to a large one, triah as to their respective powers, with nniformlj 
the same result, viz, that in good grains of the same pedigree, neither mere siie nor iltiiA- 
tion in the ear supplies any indication of the superior grain. 

Very close observation during many years has led me to the discovery that the TariaHops. 
in the cereals which nature presents to us are not only hereditary, bat that thej proceed 
upon a fixed principle, and from them I have educed the following law of development of 
cereals: 

1. Every fully-developed plant, whether, of wheat, oats, or barley, presents an ear supe- 
rior in productive power to any of the rest on that plant. 

2. Every snch plant contains one grain which, upon trial, proves more produetiye than 
any other. 

3. The best grain in a given plant is found in its best ear. 

4. The superior vigor of this grain is transmissible in different degrees to its ] 
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5. By repeated careful selection the saperiority U accamnlated. 

6. The improvement, which is at first rapid, gpradually, after a long^ series of years, is di- 
minished in amount, and eventually so far arrested that, practically speaking, a limit to im- 
provement in the desired quality is reached. 

7. By still continuing to select, the improvement is maintained, and practically a fixed 
type is the result. * » # * 

The superiority of some individuals over others is so marked in various ways as to lead 
i rresistihly to the inference that it must he hereditary. • * • Upon this great 
principle, mnning throughout all nature, I base my system of selection. The results of se- 
lection in many agricultural plants, such as the parsnip, cabbage, turnip, potato, hop, &c, 
are well known ; and there has recently been publishea in France a report showing how my 
principle of selection, applied to the beet cultivated for sugar, has resulted in an increase of 
5 per cent, of sugar. In the case of the vine, too, I may cite an instance : Some eight 
years since I communicated to an Italian friend my views as to the selection of the vines. 
These he carried back with him to his relative in Piedmont, and two years ago he informed 
me that the produce in wine from his relative's estate had been trebled by adopting the prin- 
ciple of selection. 

Major Hallett insists strongly on thin sowing of wheat. It is to be 
remembered that he is speaking of practice on English soil, in good 
heart, kept clean, and thoroughly tilled. He urges that it is necessary 
to the full vigor and greatest product of the plants that they be sown 
early, giving each plant sufficient room to develop itself completely, by 
tillering freely, and occupying its just measure of ground. He recom- 
mends for large fields of wheat that planting take place from the last 
of August to September 10, using two gallons to three gallons of seed 
per acre. When circumstances delay planting beyond this period, an 
additional gallon of seed, per acre, should be used for every week of 
delay up to the end of September. Early planting gives advantage in 
saving of seed, in forwarding the fall work of the farm, in enabling the 
plants more effectually to resist the lifting of winter frosts, and in an 
earlier harvest. 

In illustration of the vigor of grains grown by him, he states that 
at the Exeter meeting of the British i^sociation he exhibited three 
plants of wheat, barley, and oats, each from a single grain, showing 
the following number of stems, respectively: wheat, 94; barley, 110; 
oats, 87. As to the effect of the increased size of the grains on the ag- 
gregate of the crop, he adds that he has found one bushel of his pedigree 
wheat, (original red,) produced from single grains planted 12 inches by 
12, to contain about 460,000 grains ; a bushel of ordinary wheat contain- 
ing 700,000 grains. The enlargement of the grains tends to a propor- 
tional increase in measurM yield. On three acres of land he has aver- 
aged 72 bushels of wheat per acre from a seeding of one-third of a 
bushel per acre, and on an entire field of barley he has averaged, per 
acre, 82 bushels, weighing 57 pounds per bushel, from a seeding of one 
peck per acre. 

In respect to regularity of drill. Major Hallett says : 

Mj principal object is to insure perfect singleness and regalarity of plant with uni- 
fonnitj of depth. The two latter maj be attained by the drill, as may the former also, 
by adopting the following plan: The seed-cops ordinarily used in drilling. whe^t are so 
large that they deliyer bunches of p^ins, consisting of six or seven, which fall together 
wiukin a very small area, from which a less proonce will be obtained than if it had 
been occupied hjr a single grain. The additional grains are thus not only wasted, but 
are positively iiyurious. B^ using seed-caps, however, which are only sufficiently large 
to contain one min at a time, a stream of single grdns is delivered, and the desired 
object, viz. the depositing of grains singly, at once attained. The intervals in the rows 
will not be exactly uniform, but they wiU be sufficiently so for all practical purposes. The 
width of these intervals will, of course, depend upon the velocity with which the seed- 
barrel revolves, which can be reflated at pleasure by a proper arrangement of the cog- 
wheels which drive it. By driUing thus we obtain the advantage of the " broadcast " 
system, also equal distribution, aa we can have the rows as close together and the grains 
as thin in the rows as we plei 
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The crop shonld be hoed as soon and as frequently as practicable, with Garrett's 
horse-hoe. If the seed has been sown early, this shonld be done in the aatunm, as it 
causes the plants to tiller and occupy the whole ^ound before the winter sets in. ^ It 
is essential to the success of thin sowing, to keep the land perfectly free from weeds during' 
the growth of the crop. 

American farmers may thus see what has been attained in England, 
and adapt the lesson to their own practice. The principles involved are 
clearly set forth; the application, particularly in respect to quantity 
of seed and time of sowing, mast be modified by regional and local 
peculiarities. In this country we are obliged to forego in some degree 
the advantages of early planting of wheat, in order that the plant may 
avoid the ravages of the Hessian fly. 

ENGLISH EXPERIMENTS ON PERMANENT PASTURE. 

Professor Yoelcker reports on results of experiments on permanent 
pasture from 1868 to 1871, inclusive. These wei*e in continuation of 
those given in the report of this Department for 1869, pages 276 to 
270; and substantially the same fertilizers were employed as are there 
mentioned, namely, per acre for each field of experiment; on one 
plot, 100 bushels of quicklime ; on another, 100 bushels of quick-lime 
and 560 pounds of salt; on another, 1,680 pounds of fine bone- 
duSt : on another, 560 pounds of mineral superphosphate and an equal 
weignt of crude German potash salts ; on the next plot, no manure ; on 
another plot, 560 pounds of salt alone ; on another, 660 pounds of Fera- 
vian guano ; on another plot, 560 pounds of crude German potash saltSj 
alone ; on another, 560 pounds of mineral superphosphate and an equal- 
weight of Peruvian guano ; on the next plot, no manure. 

On one of the soils, which proved to be deficient in lime, the applied*' 
tion of that article gave a good increase of grass, as did also the bon^ ' 
dust. But in most of the cases the lime had no beneficial effect. Prc ^J, 
fessor Yoelcker advises farmers to be cautious about incurring larg^^ 
expense in applications of bone-dust before a limited trial of its effec^^^ 
on their land. On some soils, especially on poor, light pasture, this ap ^' 
plication has had a wonderful effect. But on cold clay pastnre-Ianr 
money has frequently been wasted in bone-dust ; on such land it ' 
been found much better to top-dress pasture with a mixture of super- -^ 
phosphate, potash salts and guano, or nitrate of soda, than to dress ^ 
largely with bone-dust. Much difficulty is encountered in attempting 
to prescribe manurial compounds for pastures, on account of the great 
vaiiation in the composition and physical character of their soils. But, 
generally speaking, the best manures for grass-land are those that are 
rich in nitrogen and readily available phosphoric acid. 

Professor \"oeIcker concludes by remarking that applications of arti- 
ficial manures on permanent pasture often result in pecuniary disap- 
pointment, and, as a rule, no artificial manurial mixture gives so favora* 
ble a return as good farm-yard manure. He believes that in English 
practice it would be profitable for the farmer to apply the larger portion 
of his yard- manure to his pasture-land rather than to the arable land, 
since he can feadily secure a pecuniary profit with artificial manures on 

roots and cereal crops. 

• 

SHELTERED AND UNSHELTERED MANURE. 

Lord Kinnaird, in a letter to the Scotsman, states the foUowlDg ex- 
periments in comparing the effect of dung which had been kept nader 
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over with that of unsheltered dang. The soil was a rich loara, lying 
►n trap, and the field was planted in potatoes. One acre treated with 
heltered manure yielded 11 tons, 17 cwt., 50 pounds of potatoes, and 
.nother acre fertilized with like manure, 12 tons^ 12 cwt., 26 pounds of 
potatoes 5 average of two acres, 12 tons, 4 cwt., 97 pounds. One acre 
Iressed with unsheltered manure yielded 7 tons, 6 cwt., 8 pounds of 
K)tatoes, and another, treated in like manner, yielded 7 tons, 18 cwt., 
^ pounds; average of two acres, 7 tons, 12 cwt., 53^ pounds. Gain in 
»r<Kluct of potatoes per acre, from application of sheltered manure, 4 
ons, 12 cwt., 43) pounds. 

A similar trial was made on wheat the next year. But the season was 
characterized by wet weather, and the grain was soft and not in very 
food order. Two acres dressed with unsheltered manure yielded, of 
vheat, weighing 61) ponpds per bushel, respectively, 41 bushels, 19 
>onuds, and 42 bushels, 38 pounds. Two acres dressed with sheltered 
nanure yielded, of wheat, weighing 61 pounds per bushel, respectively, 
»5 bushels, 5 pounds, and 53 bushels, 47 pounds. Average excess 
►f product of wheat per acre, from the application of sheltered manure, 
2^ bushels of 60 pounds. Average of straw per acre from sheltered 
aanure, 2.36 tons; from unsheltered manure, 1.72 tons, showing an 
?xcess of .64 ton from the former application. 

NITRrPICATION OF VEGETABLE SOIL. 

In recent experiments by jVI. Boussingault on the nitrification of a 
-egetable mold in confined, unrenewed, stagnant air, it was shown that 
mder such conditions the nitrogen of the atmosphere takes no part in 
he nitrification, which is accomplished at the expense of nitrogenous 
organic matter. 

FERTILIZING VTITH CLOVER. 

At a meeting of the Connecticut Board of Agriculture, in December, 
873, Mr. AVillard stated an experiment illustrating the action of clover, 
le had six acres of very fine clover on a gravelly loam of medium heavi- 
less, underlaid by red sandstone — the soil substantially equal in char- 
acter throughout the field. As soon as the clover was in blossom he 
Qowed about one-half of the field. A rainy season followed, and the 
ftergrowth grew luxuriantly, and in August he cut about one acre the 
econd time. He then plowed the whole field and seeded to rye. The 
rop of rye appeared to be the same throughout the field, and he ob- 
erved that where the clover had been mown the soil was full of small 
ibrons roots, but where the clover had not been mown, the amount of 
cots was not as large. 

ADAPTATION OF PLANTS TO SOILS. 

Of two nearly allied kinds of plants grown on the same soil, one may 
lot thrive while the other may be quite vigorous ; yet the former may 
ucceed in a neighboring locality and on an apparently similar soil. The 
ollowing is an abstract of recent French experiments with the cluster 
»ine and other pines for the purpose of a better understanding of the 
auses of such differences : Three lots of soil were taken, including sub- 
oil. Xumber 1 consisted chiefly of quartz sand, and in this Fhim pin- 
ster throve well. !Number 2, fh)m the vicinity, contained more lime, es- 
pecially in the subsoil ; in this P. pinaster did poorly,. while P. silvestris 
nd P. laricio Atistriaca grew well. In number 3, containing more lime 
^th in the upper soil and the subsoil, only the two latter species made 

growth. The differences in the growth of the cluster pine are attriba- 
ed to a non-assimilation of pota^ by that plant in the lime soils. 
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FEEDING BUCKWHEAT-BRAN FOR MILK. 

The soperiDtendeiit of the Eastern Pennsylvania Experimental Farm 
reports experiments in comparing the values of wheat-bran and back- 
wheat-bran for the production of milk. During the first trial, com- 
mencing January 28, 1874, sixteen cows were fed with 10 pounds of cut 
fodder and 10 pounds of cut hay per day, in two feeds, also SJ quarts of 
Indian meal and the like quantity of wheat-bran, mixed and divided 
into two equal portions and fed separately from the hay-ration. The 
wheat-bran weighed 16J pounds per bushel, and cost $26 per ton. The 
following is a statement of daily yield for seven days : 



Date. I Time of milkiog. 



Jannary 
January 
January 
January 
January 
January 
Jannary 
January 



28 



Morning.. 
I Evening.. 
I Morning.. 
; Evening.. 
j Morning.. 
! Evening., 
; Morning.. 

Evening., 



1 


i.i 


V4 


■!l ; 


o 


1 « ! 




&&: 




1 .X ■ 


g 


i" 1 


& 


H . 


109 


«! 


71 


46 ; 


109 


30 1 


71 


35 ' 


118i 


32 ; 


77 


S4 


ill 


38 


72 


31. 



Date. 



February 
February 
February 



Time of milking. 



Morning. 
Evening.. 
Morning 



February S| Evening. 
February 3 j Morning. 
February 3 . Evening. 



Tota 



a 



I 



1.856 



if 



80 
» 
11 
80 
89 
39 



This shows a daily average per cow of 11.18 pounds of milk, or a little 
over 5 quarts. In the second experiment, lasting the same number of 
days, the cows were fed as in the first case, except that an equal value 
of buckwheat-bran, costing $20 per ton, was substituted for the wheat- 
bran. As the buckwheat-bran weighed 19 pounds per bushel, it would 
appear that 5.9 quarts were used, or 3.5 pounds, against 2.7 pounds of 
the wheat-bran. The following shows the yield of milk during this 
test: 



1 

Date. 1 Time of milking. 

1 

i 


a 

OB 

1 


1 ' 
1 g^ 1 Date. 1 Time of milking. 

r i 1 


4 

a 


1 


February 4 
February 4 
February 5 
February 5 
February fi 


Morning , 


103i 

91 

99 

76 
111 

77 
107i 

74 


22' February 8 Morning 


111 
105 

??* 


SO 


IC veiling. ............. 


29 ! February 8 Evening 

29 ;< February 9 j Morning 


1ft 


Morning 


Evening. 


30 •! February 9 Evening 


30 


Morning 


15 ' Fel>ruarv 10 1 Morning 


84 


February 6 


Evening. 


19 li Februarv 10 Eveninir. .............. 


88 


February 7 
February 7 


Morning . . 


^^ ! 1 

20 ' Total 




Evening , 


i.aeai 













Excess of total product of milk over that of the first trial, 30J25 
pounds, or nearly 14 quarts. The substitution of buckwheat-bran for 
wheat-bran resulted in an increased flow of milk, notwithstanding tiie 
nearer approach to the time of drying off. Analyzing the exhibit still 
farther, and taking Indian meal at 80 cents per bushel, and hay at $16 
per ton, it is found that the milk \n ould require to have been sold at 6M 
cents per quart in order to repay the cost of feed. During the next 
seven days the cows received the same kinds and amounts of feed aain 
the second case; but the meal and bran were mixed with the bay and 
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fodder, and the mixture was wet with hot water twelve hours before 
feeding. This experiment showed an additional increase of 3G.25 pounds 
in the aggregate product of milk for the seven days^ or about 16.5 
quarts, with very slight diftlerence in the relative cost of production. 
Throughout the whole course of experiments, a family of two persons 
receiv^ enough of the new milk for their daily wants ; the rest was 
used for butter. Quantity of butter made during the first experiment, 
57.63 pounds ^ during the second experiment, 59.63 pounds ; during the 
third experiment, 60.5 pounds. The precise average of milk for one 
pound of butter is not shown ; but without any deduction for milk 
used in the family, the averages of milk for butter in the different trials 
would be, respectively, 21.7 pounds, 21.5 pounds, and 21.8 pounds! 

FEEDINa FOR MILK. 

The following is the tenor of Professor Atwater's recent presentation 
of the results reached by German experimentalists in feeding for milk : 
The total amount of the milk, and also its amount as shown by the per- 
centage of dry substance it contains, may, up to a certain point, be in- 
ereas^ by feeding a rich ration. The composition of this dry substance, 
that is to say, its proportion of butter to caselne, is not essentially affected 
by the differing character of the food. As soon as the ration reaches a 
certain maximum, further increase of the food has no effect on the 
quality of the milk and only a slight effect on its quantity. In practice, 
therefore, true economy will not consist with a meager ration, nor with 
an unnecessarily large and rich one ; and a judicious selection of cows is 
a prime requisite in carrying out the specialty of quantity of production 
of milk, of butter-quality, or of adaptation to cheese-making. 



CUREEXT FACTS L\ AGRICULTURE. 

Improvement in live stock. — There has been in recent years a great 
improvement in the exhibit of cattle at the Union Stock- Yards in 
Chicago, and now many of the animals are half-breeds and higher 
grades of the improved breeds, the majority of these being short- 
horns. The Texas cattle received are mostly of native stock, but 
their condition is much better than that of the same class formerly, 
feeders putting much more beef on them than they then did. These 
cattle are forwarded fh>m Texas to Colorado, Kansas, Iowa, and Illinois, 
to be made ready for market. Some of the stock in the yards is first- 
class beef, thick in flesh. The writer gives a record of sales of Texan 
cattle in 1873, at the yards, from which we take the following particu- 
lars : Total number of Texan cattle sold in 1873, 156,990. Bange of 
prices in January, 1873^ $2.25 to $4.75; February, $1.50 to $4.75; 
March, $2.25 to $5.75 ; April, $3.62 to $5.65 5 May, $3.25 to $5.50 ; June, 
$2.12 to $5.25 ; July, ^2 to $5.50 ; August, $1.25 to $5.25 5 September, 
$1.25 to $4.90; October, $1.50 to $5.62 ; November, $1.40 to $4.75 ; De- 
cember, $1.55 to $4,55. 

Texas cattle. — ^The firm of Allen, Poole & Co. consists of five part- 
ners, and holds stock-lands of immense extent, of which the southern 
boundary extends from Galveston Bay to the extreme southwestern limit 
of Matagorda Bay. Allen's ranch, a comparatively small portion of 
this territory, touching Galveston Bay, is used as a pasture for stock 
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selected for shipment, and contains 12,000 acres. It cost $24,000, gold. 
It is well watered and sheltered by forests. Eight hondred mustangs 
are kept here for the use of the herdsmen and drovers. Dmring 1873 
the firm shipped from this ranch 20,000 beeves and calves for the Gal- 
veston market, 80,000 for 2Jew Orleans, and 20,000 for Cuba. Another 
ranch is eighty miles long and thirty miles wide, contains 1,200,000 
acres of laud, and feeds 120,000 cattle and 1,000 mastangs. The firm 
has an oflSce in New York City for the sale of their canned beef, and 
recently a partnership has been formed between the firm and an Eng- 
lish house in Liverpool for the sale of the article. At the time of writ- 
ing Allen, Poole & Co. were closing a contract with the United States 
]S'avy to the amount of $90,000, and the military authorities of Prussia 
were negotiating for a yet larger supply. 

Loss of cattle at the West — ^A correspondent of the Department in 
Osage County, Kansas, writing in June, 1874, stated that, from the best 
information he could obtain, the loss of cattle in that county alone, daring 
a very few months preceding, amounted in money equivalent to about 
$150,000, and that it was chiefly caused by a succession of storms since 
April 1, in connection with great scarcity of feed ; many thousands of 
cattle throughout the State had died from these causes. Up to April 
the weather had been favorable. 

FERTILIZERS. 

Stable manure, — The following points are from a recent paper by Pjo- 
fessor Goessman, of Massachusetts. Some of the material is the fruit 
of recent German experiments. At a temperature of 100^ centigrad^ 
the dry substance of the entire fresh solid and liquid excretions p^ 
cattle, sheep, and horses amounts, on an average, to 50 per cent i ^ 
weight of the dry substance of the food consumed. Professor Wol*^ 
thus states the percentage of the dry substance of the food of cattl * 
found in the excrements : 



I Cows. Oxen. 



Sheep. 



Inthenrtne ' 9.1, 5.8 I 6.6 

In the favcti* ' 3ao! 45.4 1 46.9 



HorsM. j Averftf ^^ 



3.6 
4^0 j 



Total I 47.1 51.2 



53. 5 I 45. 6 49. ^ 

I I 



On an average, the weight of dry straw required for absorption 
reaches one-quarter of the weight of the dry substance consumed as 
food. Putting the composition ot' stable manure as 25 parts dry sab- 
stance and 75 parts water in 100, it follows that for every 100 pounds 
of dry-food substance consumed 300 pounds of stable manure will be 
produced. Placing the daily amount of dry fodder consumed at 24: 
pounds for 1,000 pounds of live weight of the animal, and allowing 6 
pounds of straw for bedding, the product of manure, in stable feediug, 
of an animal of the stated weight, will amount to 72 pounds daily, or 
26,280 pounds per year. But considerable variation exists between the 
different classes of animals as regards the amount of straw required 
for bedding ; the daily requirement of wheat straw being estimated at 
pounds for a horse, 8 pounds for a cow, 4 xK)unds for a pig, and 0.ft 
pound for a sheep. 

In general farming, if the farm-stock has been well fed, 1,000 pounds 
of the manure will contain 4.5 pounds to 5.8 pounds of nitrogen. The 
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commercial valae of stable manure may be approximately represented 
3y allowing for erery ton of man are 10 ponnds of potassa, 8 pounds of 
litrogen, and 4 pounds of phosphoric acid. On account of the highly 
beneficial action of stable manure on the physical condition of the soil, 
ts agricultural value, as a rule, stands higher than that of any com- 
mercial artificial fertilizer giving the same proportions of the named 
constituents. But a good concentrated fertilizer may, under certain 
circumstances, be a valuable assistant of stable manure. 

It has been customary on large estates to calculate the nitrogen 
fifforded by the excretions of the entire number of farm*animals at 75 
[>er cent, of the nitrogen of the food consumed, allowing 25 per cent for 
nitrogen carried off in milk, animal texture, &c. Taking cows and oxen, 
vrhieh require G.5 ounces to 7 ounces of nitrogen in their daily food for 
;ach 1,000 pounds of live weight, their annual consumption of nitrogen 
[)er 1,000 ponnds of live weight would range from 148 pounds to 171 
pounds. A deduction of 25 per cent, being made, there would remain 
n the fresh excrement 111 ponnds to 128 pounds of nitrogen ; as much 
IS would be found in 750 to 800 pounds of best Chincha Island guano, 
)r in 3,200 pounds of bone-meal, or in 25,000 pounds of half-rotted bam- 
rard manure. But the efficiency of the excrements depends greatly on 
the preservation of the entire amount of liquids and solids. The follow- 
ing table, from Professor Wolff, shows the proportion in which the nitro- 
^n of the food is distributed in the animal excretions. The figures 
exhibit the number of parts for 100 parts of nitrogen contained in the 
food : 



Sitrogen in iK)1id excwtionu . . 
(Nitrogen in liquid excretions. 



Cows. Oxen. 



Sheep. 



45.5 I 51.0 I 4a7 
]&3| 38.0 5L8 



Hones. 



27.3 



Ayerftge. 



49.1 
33.9 



But the excretions of high-fed oxen often contain 2J times as much 
litrogen and 3J times as much phosphoric acid as those of cows or 
roung cattle whose milk or growth carries off a large amount of the 
lamed elements. 

Guano deposits of Peru.— The results of late measurements of guano- 
leposits upon several Peruvian islands are stated by the South Pacific 
rimes, as follows: Chiapa, 89,000 cubic meters; Huanillos, 700,000; 
Punta de Lobos, 1,001,000; Pabellon de Pica, 5,000,000; Patache, 125,- 
KK); Chavauoja, 150,000; Patillos, 16,000. As the cubic meter is rep- 
-esented to yield 2,806 pounds to 2,976 pounds of guano, these figures 
exhibit a total of more than 10,000,000 tons. In addition to this amount 
ihere is reported a very considerable aggregate from numerous islands 
)f smaller size. Specimens of several of the deposits have been ana- 
lyzed by order of the Eoyal Agricultural Society of England. Dr. 
'Toelcker remarks, that those of Pabellon de Pica are very dry, of a clear 
i)rown color, and approximating the best guanos of the Chincha Islands. 
Those of Punta de Lobos contain a large quantity of sand, amounting, 
it 8 feet depth, to 28 per cent. ; their average of nitrogen is small. The 
proportion of this ingredient varies at different depths, amounting to 6J 
ler cent, at 5 feet, and to 10 per cent, at 40 feet, where the guano is fine 
ind still drier than that of Ouanape, and contains as small a proportion 
)f sand. The guano of Huanillos is very drjr, pulverulent, and of clear 
3rown color; the proportion of nitrogen vanes from 7 to 10 per cent. ; 
)and, from 2 to 6 per cent. Several specimens were rich in phosphate 
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of lime, but poor Id nitrogen. Alkaline salts are present in large pro- 
portions. Dr. Yoelcker says that, the variation in percentage of nitro- 
gen being so great, the only just way of pricing cargoes from these de- 
posits is by determining the value of each lot of guano according to 
chemical analysis. The English Boyal Society has petitioned the gov- 
ernment to urge the Peruvian authorities to regulate the prices of cargoes 
in accordance with some standard of analysis. 

Fertilizers from refuse fish^ ct-o.— In the statistics of the industry of 
Maine, for 1873, there are reported seven establishments in the State 
devoted to the manufacture of fertilizers from refuse fish, turning oat 
annually 6,550 tons of fertilizers valued at an average of $12 per too. 
There is also reported a factory in Lincoln County, manufacturing aboat 
500 tons of seaweed fertilizer annually, averaging $30 per ton. 

Wa^te of fertilizers. — A traveller in Webster County, Missouri, allad- 
ing to a statement in the State Agricultural Beport, that the lands of 
the county had depreciated 25 per cent, since the war, give« some £ACt8 
illustrative of the causes of the depreciation in fertility. He says that 
stopping at a farm-house while on a journey, he took his horses to the 
stable, but found it and the yard so filthy with the manurial accamnh- 
tions of years that he led the animals back, preferring to expose them 
to the weather rather than to let them stand in the filth. Presently, in 
<;onversation with the farmer, the latter informed him that the seasons 
were every year becoming more unfavorable. The evident trutii was 
that the man's land was yearly becoming poorer through bad manase- 
ment. The women of the household were busy in cleaning cotton by 
hand, carding, spinning, and weaving it, and earning scarcely 5 cents 
jyer day, while the men wasted the time of themselves and two teams 
which might have been profitably employed, in hauling out manoie. 
The owner of a steam flouring and saw mill in Huntsville, Wright 
County, told him that he had tried to get h^s neighbors to haul off the 
mill-ashes, but no one would have them, and he would be obliged to 
throw them into the creek. The writer adds that one of his own 
neighbors complained that his land was becoming too poor to afford 
a living, and on the same day sold him between 40 and ^ loads of 
manure for a dollar. The writer is confident that in his own cooB^ 
there are wasted annually 100,000 loads of manure which, if propex^^ 
applied, would return a yearly value of $200,000. 

INDIAN CORN. 

An extraordinary crop. — Mr. John W.Murray, of Carroll County, M^^ 
land, reports in the Westminster Advocate that, in 1873, he raised.--^, 
one acre 30^ barrels (152^ bushels) of shelled corn. He states that '^' 
land was so situated that it received the washings from the road 
from his barn-yard, and had been iu grass for fifteen years. In _ 
spring of 1872 he plowed it and planted it in corn. The yield that 3 ' ^ 
was 26J barrels. On the 16th of May, 1873, he plowed the corn-stub^ ' 
ground very deep, and harrowed and rolled it. The next day he sow* 
300 pounds of bone-dust and harrowed it again, marked it off 32 i t 
one way, sowed 200 pounds of Ehodes's superphosphate in the i\ '' 
and dropped the corn, one and two kernels in the hills, 10 inches a] 
The variety of corn was the Chester County Mammoth Yellow. On i 
dth of June, much of the corn having failed to come up, he ^^dragj 
the ground and replanted f plowed on the 10th. some hills stUl m 
ing ; on the 17th plowed, hoed, and ^< plastered tne weak spots;" < 
30th dragged, plowed, and thinned; on the 4th of July " Thilled wi 
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potato plow as deep as one horse could pall,'' and continued to thin as 
;t required until the shoots appeared. 

Cost ofgrotcing cam. — A farmer at North Branch, New Jersey, give& 
) statement of the expenses and proceeds of his corn crop from 22 acres, 
in 1873, from which we deduce the following conclusions: Product 
per acre, 36.45 bushels, returning, at 70 cents per bushel, $25.51 ; value 
3f corn-stalks, $4.55, making a total of $30.06 per acre. The ex- 
pense account covers plowing, furrowing, dropping and covering, cul- 
tivating, hoeing, cutting, husking, and drawing corn to crib, drawing 
and stacking stalks, shelling, winnowing, bagging corn and taking it to 
market, wear of implements and tax on land, exhibiting au average 
expense of 39.65 cents per bushel, or $14.42 per acre, leaving a profit of 
$15.64 per acre. 

Shrinkage of corn. — Mr. W. R. Shelmire, of Toughkenamon, Pennsyl- 
vania, reports two tests, going to show the shrinkage and loss of com 
from harvest-time till about the first of the year, when new com is con- 
sidered equal to old. The exhibit includes loss by vermin. The variety 
of corn is not stated, but was the same in both cases. In 1871, how- 
ever, the corn was not nearly as dry when taken from the field as 
was the crop of 1870 when harvested. The results of the two trials are 
as follows : Weight of ten measured bushels of ears, when cribbed, 
October 31, 1870, 401 pounds, showing an average weight per bushel of 
10.1 pounds. The same corn, December 12, 1870, measured ten bushels, 
and averaged 35.5 pounds per bushel of ears. Loss of weight in forty- 
two days, 11.5 per cent. The com was shelled at the last-mentioned date 
and exhibited the weight of the cobs at 19.7 per cent of the entire weight 
of ears. After fanning, the grain showed a loss of 1.24 per cent, iu weight. 
Weight of one measured bushel of grain, before fanning, 51.3 pounds l 
of one measured bushel, after fanning, 52 pounds. In the second test 
ten bushels of ears weighed, when cribbed, November 10, 1871, 399.5 
pounds, averaging 39.95 pounds per bushel. January 2, 1872, the same 
com in ears measured ten bushels, and averaged in weight 34.45 pounds 
per bushel. Loss in weight of ears in fifty-three days, 13.8 per cent. On 
shelling at this date the grain weighed before fanning 260.25 pounds, 
showing the weight of the cobs at 24.4 i)er cent, of that of the entire 
^ars. After fanning, the grain showed a loss of 2.9 per cent, in weight* 
A bushel of ears gave on an average 25.275 pounds of grain before fen- 
aing, and 24.525 pounds fanned. 

The following is an abstract of a report of the superintendent of the 
Wisconsin University experimental farm on the loss of weight from dry- 
ing and the amount of cob of four standing varieties of com : October 
LI, 1873, 100 pounds each of Cherokee, early yellow dent, yellow dent, 
ind white Australian com, all in good condition, were husked and 
[>laced on a scaffold to dry. Eighty days afterward — December 30 — 
they were weighed and shelled. The results are given below : 



VarietieP. 









Weight of ear* ponadf.. 

Low of weight in drying..... percent. 

Weight of Hhelledeom .pound!.. 

Weight of cobs percant. 



97.75 
2.35 
83L50 
14.56 



96.50 

3.50 

80.00 

17.00 



9X95 
0.75 
74.90 
flQLll 



9a 50* 

6.50 

78.95 

UL45 
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The yield per acre of each of these varieties, weighed when drawn 
from the field, was, in pounds of ears, respectively, 3,702, 4,396, 3,958, 
4,745. The yield per acre of shelled corn is given in the following table 
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The corn having been stored in small quantities in a dry place, it ifl 
believed that it was as dry at the time of shelling as corn usaally is 
when marketed at a mnch later period. 

Shrinkage in one year. — A Pennsylvania former gives a report of the 
shrinkage of com daring one year, from November 19, 1873, to the cor- 
responding date in 1873. When hnsked at the first-mentioned date, 200 
ears measured 2^ heaped bushels, and weighed 120 pounds; the shelled 
corn weighed 98^ pounds, showing the weight of the cobs at aboat 18 
per cent, that of the entire ears. Eighty ears heaped a bushel, and 
weighed 48J pounds. At the close of the year 200 ears weighed 97 
pounds, and the shelled corn 81^ pounds, showing the weight of the cobs 
at 16 per cent, that of the entire ears. Ninety-seven ears measured a 
heaped bushel, and weighed 46 pounds. Shrinkage of ears during one 
year, by measure, 17 per ceiit. ; by weight, 19 per cent. Shrinkage of 
shelled corn in weight during one year, 17 per cent. 

FRUIT. 

Shipping cranberries to E}hgland. — Efforts have recently been made 
by the New Jersey Cranberry Growers' Association towanl establishing 
a permanent business in shipping cranberries to England. It is hoped 
by this means to enlarge the general market for that article, and to 
check the downward tendency of prices consequent on the increase i& 
cranberry-cultivation. In the latter part of 1874, Mr. P. T. Quinn, on 
behalf of the association, visited firms in London and Liverpool with a 
view to trade arrangements. He found that American cranberriea 
were virtually an unknown article in the London market, bat better 
known in Liverpool. A business-house in the latter city informed him 
that eight years ago five barrels of cranberries would have filled demands 
of that market, and that in 1873 over one hundred barrels of the firoit 
were sold there. He remarks that one great difficulty in the way of 
introducing the raw fruit into England is the entire want of knowl^ge 
there respecting proper methods of propai;p>tion for table use. Mr. 
Quinn concludes his report to the association by saying that it will 
require time, perseverance, and some outlay to fairly introduce Ameri- 
can cranberries into England, but that, with well-directed efforts, a 
large demand for them can be created in that market. Other papers 
emanating from the association show that some small shipments made 
to England by that organization at the close of 1873 were onremonera- 
tive, and that the lateness of shipment contributed largely to the result 
A London firm has been constituted the foreign agent of the associ- 
tion. 
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Peaches in the Delaware Peninsula. — At the animal meeting of the 
Delaware Fruit-Growers^ Association, in tlie early part of 1874, the 
committee on peaches reported that in 1873 there were sent by rail flrom 
:he Delaware Peninsula to Philadelphia and New York 1,288^500 baskets, 
)r 2,577 car-loads, of peaches; and that, adding the quantities shipped 
\>j steamers and sailing-vessels, and amounts consumed in the home- 
3anneries, the|^aggregate marketed would probably be about 2,000,000 
caskets. The crop far exceeded the calculations made up to time of 
ripenipg. 

Currants in Connecticut. — A correspondent of the American Agricul- 
turist gives an account of the method of cultivating currants at Green's 
farms, Connecticut, where, as a specialty, currants are found to pay 
better than any other small fruit. The Versailles and Cherry varieties 
are relied on for the main crop. The plants are grown from cuttings, 
S inches long, planted at distances of four inches, in drills 16 inches 
apart, in rich soil. In the permanent plantation the young plants are 
set in rich soil, in rows 5 feet apart, at distances of 4 feet in the rows, 
rhey are kept clean by frequent cultivation throughout the season, and 
ire allowed to throw out side-shoots, and to grow in the bush form. 
Some of the plantations are made in the pear orchard, and, where the 
g^und is sufilciently rich, they bear abundantly in the shade. A small 
crop is obtained the third year. A full crop ranges from one ton to two 
tons per acre. A considerable portion of the profits of the currant- 
grounds is from sales of cuttings at $3 per thousand, and of plants at 
§30 per thousand. Three acres of currants on one of the farms pro- 
duced 5j^ tons of fruit, which sold for $1,375, averaging 12^ cents per 
pound. The currants are sent to New York and Boston. 

Berries in Neio Jersey. — A correspondent in Burlington County, Few 
Jersey, gives the report of J. 8. Collins, of Moorestown, showing, for 
&ve acres of strawberries, in 1874, an average gross receipt of $350 
per acre ; for five acres of raspberries, $250 per acre. His blackberry 
crop was light; in 1872, his gross receipts for 75 acres of blackberries, 
in Camden County, were $22,500, averaging $300 per acre. The Park 
Cranberry Association, having a large plantation in New ELanover Town- 
ship, received from commission merchants, in 1872, $34,732.70, after de- 
ducting charges for freight, city cartage, and commissions. The crops 
of 1873 amounted to over 10,000 bushels, but, owing to unusually low 
prices, the value realized was much smaller than in 1872. 

Old apple-trees. — ^The secretary of the Maine board of agriculture, in 
hia late report, mentions an apple-tree at York, in that State, that was 
brought fix>m England, over two hundred years ago, in a tub, and that 
was still bearing fruit in 1870 ^ another, near Wiscasset Bay. that was 
an old tree in 1805, but is still fruitful ] and another, in tne town of 
Bristol, known to be over two hundred years old, and still bearing 
fruit. 

Cranberry-production. — Mr. N. B. French, statistician of the New 
Jersey Cranberry-Growers' Association, estimates the cranberry-crops, 
and their sources, for the past three years, as follows : 



1872L 



1873. 



1874. 



Cap« Cod and adjacent islands , 

Mawachas«tts (remainder of) and Rliode Island., 

New Jersey 

Wisconsin, Minnesota, Indiana, and Michigan... 
Kew York 



Buskeh. 
20.000 
20,000 
100,000 

i:«,ooo 



Total. 



Butkelt, 
80.000 
25,000 
110,000 
60,000 



Bmtkeli. 
35,000 
70.000 
!K).000 
50,000 
5.000 



275.000 275.000 



850,000 
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The area under regular cultivation in New Jersey, in 1874, is esti- 
mated at 4,9Gi) acres, and the capit<il invested at $1,662,130. Though 
there was an increase in acreage over the previous year, the crop was 
25 per cent. less. The rot, with the failure of the crop on new bogs, is 
the assigned cause. 

Shipments of persimmoiis. — Twenty cases of persimmons, packed io 
drawers, were recently shipped to Chicago from Ed wardsville, Ind. The 
fruit had been carefully cultivated and was of fine quality. 

Fumigating plum-trees. — A Michigan fruitgrower states that tjie ex- 
perience of five seasons has proved to him that fumigating with coal- 
tar is a preventive of the ravages of the curculio on plum-trees. His 
practice has been to fumigate strongly as soon as the blossoms open, 
working very early in the morning, while the dew is on. The treatment 
was continued on alternate mornings till the fruit reached the size (tf a 
small hickory-nut. 

POTATOES. 

Special cuUi cation of potatoes, — At a meeting of the London Society 
of Arts, Mr. Shirley Hibberd read a paper, in which he suggested the 
geothermal culture of potatoes, especially for raising new varieties for 
seed. He proposed that tiles be laid in lines four feet apart, and a little 
soil placed upon them, in which the potato-sets are to be put. As a 
substitute, designed for a comparatively inexpensive garden culture, 
planting above heaps of slates, common stones, &c., was recommended. 
The principle is that of raising the potato above the common level of the 
soil, and inclosing a body of air beneath their roots, thus securing an 
accumulation of earth-heat. A perfected system of tiles, carrying oat 
his plan in full, would cost £66 per acre. 

Potato-culture. — F. M. Hexamer, of Westchester County, Few ToAf 
well knowu as a grower of potatoes, states his method of managing the 
croi>. The following are the leading points of his statement : He usii- 
ally plants potatoes in land which had been heavily manured for corn 
in the previous year with stable-manure; applies no manure with t^J 
potatoes. Plows- eight or ten inches deep, harrowing smoothly, ft™ 
picking off the larger stones from the surface. He uses a planter fi^ 
putting in the seed, and has found by trial that a planter, with a hort^j 
a man, and a boy, would do more work than ten men, with two horses 
and furrowing-plows. As soon as the sprouts are above ground he rao* 
a Thomas smoothing-harrow over the field in the direction of the driltei 
repeating the harrowing at intervals of eight or ten dayS; or whenever 
weeds appear, until the vines are about 6 inches high. It is very raw 
that any hill is actually injured. The plants, though laid fiat in this 
process of weeding, spring up next morning as fresh as ever. The ha^ 
row is used most favorably on a bright, sunny day, just after a rain, 
when the soil mellows easily. A few days after the last harrowing he 
begins hilling with a double mold-board plow, using at first only the 
stationary mold-board, without the center-piece. The hilling is repeated 
at intervals of a week, each time with an additional flange to the mold- 
boards, using the center-piece the last time. Cultivation is stopped 
when the blossoms appear, but care is taken to pull by hand the few 
weeds that occasionally appear. 



CURRENT FACTS IN AGRICULTURE. ' 273 

TREES Ain) TIMBER. 

Clearing forests hy steam-power. — Experiments were lately made in 
Scotland, nnder the direction of the Canadian Land-Beclamation Com- 
pany, for the purpose of testing a process patented by Mr. Andrew Gil- 
christ. A traction-engine of twelve horse-power being stationed near a 
wood, a wire chain is fastened to the tree which is to be removed, and then 
the steam is raised, and the tree palled out by the roots. The plantation 
experimented on was nearly one hundred years old, and in five hours 
more than three hundred trees were pulled out. Of this number not 
more than six were broken, and this breakage was attributed wholly to 
the inexperience of the laborers employed, and their placing the chain 
too high op the trees. 

The JEucaljfptm in California, — ^According to estimates made in the 
early part of 1874, at least 1,000,000 trees of Eucalyptus globulus have 
been planted in California, in streets of principal cities and in country 
localities where the winter is suflaciently mild. 

Preservation of wood, — In 1830 there were dug up at Rouen, France, 
some oaken piles which had been buried six hundred and eighty years ; 
ihey were found as black as ebony, and extremely hard. M. Hatzfeld, a 
manufacturer of Nancy, who took great interest in the subject of the 
preservation of timber, claimed that this condition was caused by the 
large quantity of tannic and gallic acids contained in the oak, and com- 
bining to harden its fibers. Chemistry had long before referred the dark 
color to a union of the gallic acid of the wood with iron, which is found 
to greater or less extent in all soil. M. Hatzfeld proposed to impregnate 
the wood for preservation with tannin and then with acetate of iron. 
The process is stated to be cheap, and the acid does not injure the fiber 
of the wood. A telegraphic company has been testing the process on a 
large scale on a French railway-line, the poles being prepared at Nancy, 
by M. Hatzfeld. The Journal of Applied Chemistry, stating these facts, 
remarks that considerable disadvantages have been experienced in carry- 
ing on most of the hitherto offered processes of preservation. Impreg- 
oating with poisonous substances, such as chloride of zinc and sulphate 
of copper, as a special protection against animal and vegetable parasites, 
is open to the objection that rain and moisture of air and soil dissolve 
them after a time. As to patents for impregnating with insoluble ma- 
terials precipitated in the wood by the successive action of two soluble 
substances, employing for instance phosphate of iron, sulphate of baryta, 
Etnd silicate of iron, it is found that the acids freed by the mutual decom- 
[)osition and precipitation attack and injure the fibers of the wood. The 
more recent saturation with creosote prevents decay, though it does not 
barden the wood. But the apparatus employed is costly, and the process 
requires much time, and is difficult and expensive. 

POULTBY AND EGGS. 

Poultfy in Iowa, — A firm of poultry-dealers in Iowa stated to the Iowa 
Farmers' Journal, in the early part of 1874, that their operations in one 
sveek covered 37,000 pounds of poultry — turkeys, chickens, geese, ducks, 
&c. They were employing more than thirty men in the dressing and 
cleaning rooms, and were disbursing about $3,000 weekly. They ship 
:o New York and Boston. 

Receipts of eggs in New Jorfc.— The Poultry Bulletin states the receipts 
)f eggs in 1873, by commission and wholesale delElers in New York City, 
it 31,148,070 dozen, valued at $6,976,603.35, against 28,360,410 dozen,. 
18 A 
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in 1872, valued at 86,292,250.57 j average value per dozen in 1873, 22f 
cents ; in 1872, 221 cents. In calculating total receipts, about 20 per 
cent, should be added to the above-named quantities for receipts by 
inarketmen and small dealers. 

The egg trade. — A report of a committee of the New York Butter and 
Cheese Exchange, in June, 1874, says that eggs are shipped to the New 
York market from the second tier of States west of the Mississippi, 
irom Canada, from Georgia, and Tennessee, and from all intermediate 
States. During the spring months skillful packers are able to place 
their eggs in Now York from beyond the Mississippi in such good cod- 
dition that they reach nearly the price of eggs packed equally well at 
about two hundred miles distant from the market* But in warm weather 
there is great loss in eggs shipped from extreme distances. The commit- 
tee recommend the appointment of egg-inspectors who shall examine • 
receii>ts and grade them into different classes according to condition, 
branding the packages with the name of the State from whence shipped, 
grade, date of inspection, &c. 

The American Grocer says that eggs reach the New York market 
chiefly in barrels, containing from seventy to seventy-live dozen, packed 
in straw, seldom in bran. The best material for packing is rye-straw, 
cut in lengths of half an inch. Oat-straw is quite objectionable, being 
too heating. Farmers or dealers desiring to hold their eggs, pickle 
them in lime-water, to keep over the hot season. These limed eggs are 
easily distinguished by experts. They serve for frying, and for cake, 
and arc largely used by bakers. They bring three to five cents less per 
dozen than other eggs. 

Poultry on the fami, — The Delaware County American (Pennsylvania) 
says that a farmer's daughter in Concord Township in that county com- 
menced in the spring of 1873 with sixty hens, common breeds, and two 
Cochin cocks, and from these raised three hundred and fifty chickens. 
During the season she sold eggs to the value of $90, and from Septem- 
ber 20 to January 17 she fattened and sold one hundred and fifty pairs 
of fowls for $200, making the total of sales $350. About two hoars 
daily were occupied in caring for the hens. 

MISCELLANEOUS. 

Primmn Agricultural Museum. — The lioyal Agricultural Museam of 
Prussia, at Berlin, was opened April 4, 1868, in temporary quartera- 
It possesses a large collection of seeds^ grains, fruits, and samples ^^ 
miscellaneous agricultural products, and is provided with a library, al*^ 
with models of machines, or actual machines, and illustrations of t^^ 
difi'erent tools and processes employed in agriculture. The collectic^^* 
occupy two stories of an irregular building, and are a ranged in sev^" 
teen apartments. The first apartment contains specimens of wood, 
tive and foreign, including fine collections from Canada and Austrav- 
Three rooms are devoted to wools and woolen fabrics, including yaC*'^ 
and cloth in all stages of its manufacture. In the machine halls are-^ ' 
be found drilling-machines, mowers, and harvesters of all dates of ^^ 
veution ; flax-machinery from various countries is also exhibited, focF^ 
steamers, &c. The different systems for improvement of swamp^^ 
reclamation of meadows, irrigation, and utilization of sewage, are illi?^' 
trated by appropriate models. Hall 7 is filled with x>lows, home-mad^ 
and of foreign manufacture. In three glass cases are contained 187 
models, illustrating the history' of the plow from the earliest dates to 
the present time. There are also eight cases of hand tools of aU 
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[lations. Corridor 8 contains models of dairy apparatus. Elsewhere 
ire found implements for wine- making, exhibits of various processes 
jf starch- making, models of bams and farm-houses, horseshoes, 
[ind exhibits of methods of shoeing, bees and bee-hives, cases of 
sugar, with illustrations of its manufacture ; flax in different stages 
of preparation ; painting of cryptogamic plants ; models of all parts 
of flowers of cultivated plants. The plan of the institution includes 
lectures illustrated by the collections. These lectures the students of 
the agricultural college are expected to attend. During three days 
in each week free admission is given to the public, and special permis- 
sion for study may be obtained by students on application. At the 
close of the first year the museum contained 17,000 specimens, and in 
the early part of 1874 the number had reached 27,000. Most of the 
specimens were donations. 

Conditions of adapta4;ian. — M. Naudin illustrates the losses of time and 
money which arise from inattention to the meteorology of acclimation 
by the attempt made many years ago to introduce tea-culture into 
France. The experiment, made at a large expense, failed for the reason 
that the temperature and the degree of atmospheric moisture necessary 
for the profitable culture of the plant did not exist in that country. The 
costly trial was undertaken without a proper preliminary investigation. 
The success which has attended the recent enterprise of the English 
government in the cultivation of the cinchona in India, was the conse- 
[^uence of a careful study of the conditions, climatic, &c, of the South 
A^merican habitat of the tree, and a selection of localities in which those 
sonflitions could be sufficiently approximated. 

Crops of Great Britain. — ^The agricultural returns of the island of 
(rreat Britain show the following acreages of principal crops and amounts 
Df live stock during the named years : 



Cropi. 



Wheat aeres 

Barley do.. 

Jat!« do. 

PotatoeH do., 

Tarnipg, Swedox and Mang^oldfl do.. 

Hop* do., 

Jatile - number 

Sheep do.. 

Wg8 ^-...do.. 



1867. 



3,367,876 
2,259,164 
3,750,487 
492.317 
2, 431, 976 
64,264 
4,993,034 
28,919.101 
3,966.979 



187L 



3,571,894 

2, 385. 783 

2, 713, 707 

627.691 

8.524,261 

60.030 

5.337.750 

27,119,569 

9^499,603 



1872. 



3^598,957 

2,316,332 

2,705,837 

564,088 

2,412,697 

61,927 

5,624,994 

27,921,507 

2,771.749 



1873. 



3,490,380 

2.335,913 

2, 676. 227 

514.6^2 

2,447,616 

6 J, 278 

5, 9G4, r>49 

29, 4-.J7. 635 

2,500.259 



The enumeration of pigs does not include those kept in towns and by 
3ottagers. The estimated population of the island, in 1867, was 24,852,540; 
iccording to returns of 1873, the population was then 26,787,337. This 
tabular exhibit illustrates the stability of British agriculture and the 
small variation in the acreages of leading crops from year to year. At 
:he same time it shows the current tendency to a gradual diminution of 
:he grain-crops and to increase in meat-growing. 

Cinchona plantations in India. — At the commencement of 1874, the 
London Medical Review stated that the total cost of introducing the 
cinchona into India had amounted to j&70,000, and that the annual 
sales were giving a net profit of ie4,000 to £5,000 yearly. At a recent 
sale in Loudon of cinchona-bark from the Nilghiri plantations, 23,646 
[)ound8 of bark were sold for £3,350, showing an average of 2s. lOd. per 
pound. One lot averaged os. 9d. per pound. 

History of a farmers^ club.— The Elmira (New York) Farmers' Olub 
)rigiuated, about the commencement of 1870, in the meeting of ten 
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farmers at evening in a wagon-shop, by the light of a single candle. 
These persons organized a clab for improvement in farming. Reporters 
from the city press were invited to be present at the meetings, which 
thus gained notoriety. The clab now numbers more than one hundred 
members, and has a large hall in a central situation in Elmira. The 
first floor of the building is occupied by the janitor's family, and the 
rent of these rooms provides for warming and lighting the hall and 
maintaining it in proper condition. The club possesses a library of 
1,200 volumes, commenced in 1871. Every year the organization has 
carried out some beneficial enterprise. In 1870 a grand trial of hayine 
implements was had ; in 1871, a trial of all kinds of implements used 
in working the soil. These trials were attended by crowds of farmers 
from distant parts of the country. In 1873 there was a trial of haying 
and harvesting tools. 

A me€hani(^8 experience in farming. — It is reported that in 1857 Mr. 
Arthur Dungan, a machinist by trade, wholly unacquainted with 
with farming, came to Palermo, New York, and bought sixty acres of 
sandy, exhausted land, inclining in some places to gravel. He paid 
$1,800, and had $200 left. He began by buying and applying ashes 
and plaster, and growing potatoes, which he carted fourteen miles to 
Oswego, bringing back manure from the livery-stables. His crops in- 
reased, and he continued to dress heavily with ashes, notwithstanding 
the unfavorable comments of old farmers in the neighborhood. He now 
buys about 2,000 bushels of ashes annually, and raises chiefly potatoes 
and wheat. The former have for some years averaged 250 bushels per 
acre, and his winter-wheat has averaged thirty bushels per acre. In 
1869 he sold potatoes and wheat to the amount of more than $2,300. 
From the profits of his farm he has now $12,000 invested in bank-stock. 
He is reported to be the richest farmer in the county, and holds his farm 
at more than $100 per acre. 

Prices of skilled labor near London. — ^The Labor Kews (English) 
states that there are hundreds of skilled laborers working in market- 
gardens, horticultural gardens, and the great floricultural hot-hoases 
around and in London, whose wages average 12s. to ISs. per week, \nth 
no perquisites, while they work harder than thrashers, plowmen, mowers, 
and other tillers of fields. Among the employes in London nurseries 
and exotic establishments, there are many skilled gardeners working 
for 12s. per week,who are Latin scholars, botanists, landscape surveyors, 
^and chemists. 

The West Albany haymarlcet. — The Turf claims that West Albany, 
K. Y., is the largest hay-market in the United States. According 
to an estimate made by Mr. John Slingerland, of West Albany, the 
quantity of hay in store at that place in the early part of 1874 amounted 
to about 150,000 tons, occupying acres of bams and other storage- 
rooms. 

Ikill knives in mowing macliines. — ^Mr. F. D. Curtis calls attention to 
the fact that at a recent trial of mowing-machines at Poughkeepsie, if. 
Y., a careful dynamometer test showed that the draught of the machine 
was increased nearly one-third when the knives were dulL The knives 
thus tested were only moderately dull, having been used to mow one 
acre only. 

Alfalfa in California. — A farmer residing in the lower King's Biver 
country, California, not far from Tulare Lake, states that in 1873 he cat 
from five acres of alfalfa twenty tons of hay, which netted him $10 per 
ton, and raised 2,200 pounds of seed, which netted 20 cents per pound. 
Total net proceeds from five acres, $640. 
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Woolen mills on the Pdcific codSt-^The foUowiug is reported for the 
six wooleu faotories in California and the three in Oregon : Amount of 
wool used in 1873, 6,380,000 pounds, valued at $1,200,000 ; value of 
manufactures, $3,000,000. Three million six hundred and eighty thou- 
sand pounds of California wool were used, 1,200,000 pounds of Oregon 
wool, and 500,000 pounds of Australian ; 250,000 pounds of cotton were 
also used. 

Oregon flour mills and cloihfactories. — Pacific coast papers state that in 
1873 the Salem., Oregon, flouring-mills turned out 33,800,000 pounds of 
ground stuff, viz, flour, 26,000,000 pounds; bran, 6,500,000 pounds: 
shorts, 1,300,000 pounds. During the same year the Willamette Wooleu 
Mills turned out 299,000 yards of cloth, using 400,000 pounds of wool. 

Chiccory in California. — A chiccory factory was established in 1872, 
twelve miles east of Sacramento City, California. The farm consisted 
of 180 acres, of which 70 acres were rich bottom-land. Sixty acres 
of this were seeded to chiccory in January and February, 1872, and 
were cropped in July, August, September, and October. The land 
was prepared by deep plowing, replowing 6 or 7 inches deep just 
before planting, thoroughly pulverizing with a liarrow. The seed 
was put in bj a drilling-machine, in drills about one foot apart. As 
soon as the shoots appeared above ground, twenty-five to thirty 
Chinamen were employed in weeding and hoeing, working about 
ten weeks, till the weeds cease growing. In harvesting, four China- 
men, with sharp hoes, cut off the tops, which were turned under 
by an eight-horse plow, while the roots were turned to the surface, 
laborers following the plow threw the uncovered roots in piles, and 
others, coming after with a kind of potato-hook, disinterred whatever 
plants were not unearthed by the plow. The roots were then loaded 
and carried to the factory, where they were passed through a shoot in 
order to remove sand, &c. From thence the roots were passed to the 
cutter, a knife-armed cylinder, which, revolving rapidly, cut them in 
strips 2 or 3 inches long by one-quarter inch or more in thickness and 
width. These were raised to a large drying-platform, where they were 
spread in a layer about 2 inches thick, and stirred daily for a week, 
at the end of which period they were sufficiently cured for roasting 
and storing. 

The roasting was done in the second story of the factory, which was 
three stories high. The roaster was a sheet-iron cylinder, 4^ feet long 
by 2 feet in diameter, supported by shafts, and revolving in a brick 
oven. Five bushels constituted a charge for the roaster, and two hours 
were required for roasting. When this was completed, the chiccory 
was poured out, cooled, and passed to the first floor, where it was ground 
in a mill. The chiccory was then sieved, the coarser portions reground, 
and the rest passed through a fine sieve before barreling. The factory 
turned out five tons of chiccory per week, running in the day-time only. 
It employed a ten horse-power engine for motive-power. Prices in 1872 
were low and profits small. 

A productive onion-plot — ^Mr. William Miller, of Combe Abbey, Eng- 
land, says that, in 1873, he weighed the product of one-fifteenth of an 
acre planted in Banbury onions, and found the weight to be 3,960 
pounds. This is nearly equivalent to two tons of 2,000 pounds. Mr. 
Miller gives the following history of this piece of ground : Some years 
ago, for a special purpose, the whole of the surface-soil, or garden-loam, 
was carted away, leaving only a stiff* clay subsoil. The bed of clay 
was roughly dug over and exposed to disintegration through summer 
and winter weather. Plenty of farm-yard manure, obtained from his 
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own yards, was mixed with the earth, and the plot also received a dress- 
ing or two of disused pottery-earth of a sandy comi)08ition, in lieu of 
pit sand, which would have been preferred. The soil was turned over 
after every crop, going deeper every time, though never bringing the 
bottom earth directly to the top. By this course a cultivable bed over 
two feet deep had been formed, and the purpose was to proceed till it 
should be made three feet deep. Mr. Miller appears to have grown the 
above-mentioned crop from the seed ; the rows were not thinned out. 

Variations of plants. — ^Thomas Meehan, the well-known horticultnrist, 
adduces facts, within his experience, in support of the proposition that 
changes in the forms of organs of individual plants are not always by 
gradual modificaticms, but that they are often sudden, and of such de- 
cided character as to seem generic. These sudden formations perpetu 
ate themselves in like manner as forms arising from gradual modifica- 
tions. The variations result from causes affecting nutrition, and per- 
haps from other causes. 

Camphor a stimulant of germination, — ^Experiments with camphor have 
shown that it stimulates the germination of seed, causing more seeds 
to sprout, and hastening the time of germination. Turpentine ap- 
pears to have a similar action, but injures the further development of 
the plant, which camphor does not. 

Correspondence of tides with the flow of sap. — ^The following is the sub- 
stance of a dispatch from the United States consul at Cadiz, Spain, 
communicated to this Department by the Secretary of State. It touches 
the theory of a common influence governing the ebb and flow of tides 
and the flow of the sap of plants. A Madrid paper of respectable 
standing has published an article signed by Don Luis Alvarez Alvis- 
tur, on the influence of the tides on vegetation, in which the writer an- 
nounces a theory, based on the results obtained during fourteen years 
devoted to experimental research, by an enlightened landed proprietor 
of Lorca, in the province of Murcia. 

The theory adopted was the direct influence of the tide on the dr« 
culation of the sap; and its experimental application, after determining 
the meridian of the estate and tabulating the corresponding hours of 
ebb and flow, has been the felling and lopping of forest trees solely dur- 
ing the hours pertaining to the ebbing tide. The results are stated to 
have been conclusive, the decay annually observable formwly in some por- 
tion of the timber having ceased completely in the many years that have 
elapsed during the application of the new principle. The system was 
then applied to an olive-grove, the yield of which had ceased to cover 
the annual costs of culture, by removing every dried portion of the trees 
exclusively during ebb tide. The result is stated to have been the coin- 
plcte transformation of the grove, a great development of foliage, and 
abundant crops. 

Equally admirable results ensued from the similar treatment (A 
orange, lime, and other fruit trees, which were thenceforth unaffected 
by larva? or other plagues which smote adjoining orchards ; and, finallyi 
tlie vineyard of the Lorca landlord, though surrounded by those of 
other proprietors, which were devastated by the oidium, which appeared 
in the district at the period when the new system was first essayed, 
have never exhibited the faintest trace of the malady. 

Fufhting the chinch-hug. — A farmer in Allen County, Kansas, says that 
the chinch-bugs have been very destructive in that region daring the 
current season, marching in herds, and sweeping away entire fields of 
wheat and corn as they go. He adds that the following course has 
been found an effective means against them when i>erseveringly parsaed : 
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A ditch as deep as the plow will run is made along that side of the field 
on which the insects are entering ; then a horse is hitched to a log four 
to six feet long and ton inches or more in diameter, and kept walking 
back and forth in the ditch. The bugs, coming in, gather at the bottom 
of tlie ditch, are prevented from climbing up the other side by the finely- 
pulverized earth until the log, returning, crushes them. A neighbor, 
alarmed by their multitude, took two lengths of stove-pipe, put an 
elbow on one end, and filled the pipe with kindling material, to which 
he set fire, and drew the pipe through the ditch with the elbow turned 
toward the field, so that the issuing flame destroyed whatever bugs 
were attem])ting to escape up the inner declivity of the furrow. 

Oeese in the cotton-field. — As a labor-saving expedient Mr. Olrastead, 
residing on Bayou Meto, fifteen miles from Little Rock, keeps about 
one hundred geese for the purpose of destroying the grass in his cotton- 
field. "They keep his field as clean as newly-plowed ground, never 
tou<!h the cotton-plant, and, besides, pay for themselves in feathers." 

Fish in first and second hands, — Boston papers of May, 1874, contained 
accounts of the disagreement between the market fish-boats and the 
wholesale fish-dealers of that city. The former claimed the right to sell 
at retail after supplying the calls of wholesale dealers. The latter, resist- 
ing the claim, associated themselves together, and bound themselves 
not to purchase of any vessel which sold at retail. The boats got only 
li cents per pound out of the 10 cents per pound paid by consumers. 

Canning-factories in Maine, — In 1873 there were in Maine thirty -three 
canning- factories, employing a capital of $825,000. The official state- 
ment of their products for the year shows 475,000 dozen cans of corn, 
7,500 dozen cans of succot'ash and shell-beans, 231,600 dozen cans of 
lobsters, 20,600 dozen cans of salmon, and 1,600 dozen cans of clams; 
total value of products, $1,842,000. In these factories were employed 
2,027 men, 1,760 women, and 300 children, and their wages amounted 
to 8262,500. The business is chiefly controlled by three Portland pack- 
ing companies, and these firms also put up a large amount of meats in 
the winter season. 

The corn-canning factory of Burnham & Morrill, at South Paris, Me., 
had, in 1874, 240 acres planted in sweet corn and 24 acres in beans. 
They used about 300,000 cans for the fall season. 

PicUes and canned com. — ^The canning establishment of Mr. William 
Archdeacon, at Crystal Lake, 43 miles from Chicago, Illinois, occupies 1.3 
acres of land, about half of which are covered by the buildings. Of 
three one-story erections, 200 feet by 45 feet, two are chiefly devot^ed to 
the handling and pickling of cucumbers, with a capacity of 70,000 
bushels. The other is devoted to packing. Other large buildings, some 
of them over two stories high, are used for canning green corn and 
other produce, the manufacture of white-wine vinegar, of which im- 
mense quantities are used on the premises, cooper-work, and box-mak- 
ing. A large number of persons are employed in the establishment, 
1,000 being required for pickling cucumbers alone during their season. 
Steam is employed for power and for heating the buildings, and gas, 
for lighting them, is manufactured on the spot. Two rail-tracks are laid 
through the grounds. One thousand car-loads are received and de- 
hvered annually by the Chicago and Northwestern Railroad. The prod- 
ucts worked up by the factory are chiefly obtained by it through con- 
tracts made in the spring with neighboring farmers. The number of 
contractors during the recent season was 350; number of acres covered 
by the contracts, 1,726 ; of which 943 were in cucumbers, 269 in toma- 
toes, 103 in green pease, 78 in green beans, 60 in cabbages, 16 in caali- 
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flowers, 12 in small onions, and 8 in horse-radish. The location of the 
factx)ry at Crystal Lake has resulted in a large advance in the inarket- 
valae of surrounding lands. Mr. Archdeacon has organized a horti- 
cultural society among the patrons of the factory, and has fitted up a 
hall and provided a library for the use of the society. 

Protection against birds. — A correspondent of the London Field saya 
that he has found a convenient expedient for preventing birds firom 
ravaging small fruit and garden produce. He takes a fine, dark-colored 
linen thread, and secures one end of it to a twig of the bush, and then 
stretches it to other twigs, backward and forward. The birds, flying 
down on the fruit, strike against these almost invisible snares, and are 
frightened by the apparent mystery. With pease and other seeds sown 
in drills, he stretches one or two lines of thread along each drill, at the 
height of two inches above the ground. This is found better than a 
greater height from the ground, where the birds would more readily 
perceive the character of the contrivance. 

A Colorado potato field, — It is reported that the potato-field of Mr. 
Kufus Clark, near Denver, is 150 acres in extent, and that its yield for 
1874 is estimated at 25,000 to 30,000 bushels. During the season more 
than $2,000 were expended in defense against the potato-beetle. 

Visitors at the Kew Oardens, — The Royal Gardens, Kew, England, are 
open to the public on every day in the week, after 1 o'clock p. m. The 
number of visitors in 1873 was 683,870. On June 2 there were over 
59,000 visitors. 



MODERN FARMING IN AMERICA. 

By Augustin L. Taveau. 

Progress is the watch-word which seems, by common consent, to have 
been adopted by the present generation — progress in art, science, com- 
merce, and manufacture. And agriculture, under the same inspiration, 
has made giant-strides toward obtaining her niche in the grand tem- 
ple of science. What has been accomplished by chemistry throagh the 
noble discoveries of Liebig. Boussingault, Johnston, and others has been 
ably seconded by the great creative genius of the inventors of labor-saving 
machinery; and the names of Hussey, McCormick, Wood, Whiteley, and 
a host of others should ever be treasured in the memory of the progfes- 
sive farmer as his great benefactors. 

The farmer of to-day is not the dull plodder of the past j if he would 
occupy the front rank, he is called upon to use his brains as well as his 
hands. And he who now sows according to the changes of the moon, 
or sows, tills, and reaps with awkward old-fashioned tools, will be out- 
stripped in the race with the farmer of progress ; who, while working 
with his brains, throws the burden of muscular labor upon the power- 
ful siuews of his team or steam. 

Human nature, perhaps, is the same now as it was six thousand 
years ago ; and the man of progress to-day still has to encounter, and 
ignore, the, jeers of his more obtuse neighbors. We infer from Holy 
Writ that the venerable Noah, even, in the building of the Ark, was 
regarded as wild and cranky in his formidable preparations for that 
flood which was to deluge the world ) and had he possessed less of 
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that "grit," which. perseveres in spite of all obstacles, who of us would 
be here to-day to tell the tale! Where would be the magnificent net- 
work of iron-bound roads, thundered over every second of the twenty- 
four hours by the great steam-horse, harnessed to a chariot of which 
Apollo might have been proud, coursing along at the rate of a mile a 
minute, with a comet-like train of precious freight, had not the in- 
domitable grit of George Stephenson triumphed over blind prejudice t 
Who would have witnessed the magnificent spectacle of the great 
ocean steam-iieet, whose smoke curls over the waters of every sea 
on the globe, had the great pioneers of that enterprise listened to 
the learned prejudices fulminated against its attempt? Would the 
earth to-day have been "girdled in forty minutes" had Morse suc- 
cumbed to the idle jeers and sneers of the ignorant f And it is to all 
such men that the world owes its greatest debt of gratitude ; but it is a 
reflection on human nature that all such men are, generally, either looked 
upon with suspicion, or regarded a " little cracked." But the time 
is at hand when, with our boasted intelligence, this must cease. We 
must learn to educate ourselves up to that standard of progress which 
is the inspiring theme of all such natures. We no longer live in an age 
in which the " fool and his bells" is the greatest delight of courts. 

And, as it is with these departments, so is it also with agriculture 
The fairmer of to-day must have nothing of the clown or clod-hopper 
tacked to his skirts. He must be a live man, bold in experiment, frank 
in conviction, and as free from prejudice as he would wish to be of the 
plague. In this spirit, let him attend the great agricultural fairs ; and, 
in that magnificent display of modem farm-implements, recognize the 
triumphs' of genius which offers to aid him in overcoming the toil of 
manual labor. But, to utilize these to the greatest advantage, he must 
be willing to educate himself to their use. All machinery is more or 
less complex, but not, on that account, necessarily requiring the skill ot 
a trained engineer. The most complicated machinery, in the hands of 
an intelligent man, anxious and willing to learn how to handle it, will 
give more satisfaction than one of simple construction in the hands of 
a person who is a bundle of prejudices. Observation, patience, and a 
little common prudence will be rewarded with perfect success ; while 
the want of these will result in failure— and failure prompts its victim, 
too rashly, to condemn what is in itself really a blessing. 

In view of the great scarcity and cost of manual labor in our country, 
we propose to review what has been done for the farmer in the way of 
substituting machinery for human muscle, as well by steam as by ani- 
mal power ; and, in doing so, we will say what we know from actual, 
and mostly personal, experience in the matter ; and will make it our aim 
to endeavor to convince the farmers at large, but more particularly those 
of the South and West, that the period has come when they must, of 
necessity,^ rely with confidence upon machinery to develop to their 
highest capacity the broad acres of their generous soil. And first upon 
the list we must deliberately place 

THE STEAM-PLOW. 

Who can overestimate the great part this powerful implement is 
destined, beyond all doubt, to take in rendering this country the gran- 
ary of the world, and in developing our resources in a hundred other 
ways as yet scarcely dreamed of? K, so far, this implement of the first 
imi)ortance has not made that great advance which it will be found by 
experience it is justly entitled to, it has been because the farmer him- 
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self has clogged its wheels with incredulity and prejudice. Those who 
have endeavored, and are still endeavoring, to place this untiring and 
powerful steed in the grand fields of this country, have not met with 
that encouragement from the planters and farmers which a matter of 
such grave importance ought to receive. 

If good drainage and thorough pulverization of the soil are the foan- 
dations of the highest form of agriculture, the experience of such men 
as Lawrence of Louisiana, and Hatnpton of Mississippi, and a hodt of 
the best farmers of Great Britain, together with that of the Pacha of 
Egypt, all attest, in the most unqualified language, this most impor- 
tant truth. An implement which, at less cost than that of animal-power, 
penetrates the soil to a depth of 20 inches, thoroughly breaking up the 
hard-pan underlying it, and permitting not only the heavy rains to 
percolate beneath, but also during some drought allows the moistore 
from below to rise and stimulate a vigorous growth, which otherwise, 
under the scorching rays of the sun, becomes stunted and withered- 
such an implement, beyond all question, must, in the nature of things, 
become a necessity to every one desirous not only of gain, but of being 
considered a man of progressive ideas. For must we overlook the im- 
portant circumstance that here there is no incessant packing of the soil 
by the tread of animals, but, once cultivated, the land is left in that high 
state of tilth recognized as "spade-husbandry." The experience of 
those using these implements tells us also that one such plowing is 
from its thoroughness capable of taking the land through a series of 
seasons equaling a proper rotation. 

In point of economy, also, animal-power can bear no comparison with 
steam. It is usually estimated that to break up an acre of sward 10 
inches deep, with horses, costs not less than fh)m $2.50 to $3. We 
find, from the most recent accounts of farmers in England, that, with 
their powerful engines of thirty-horse power, they are able to break up 
their land to a depth of 18 or 20 inches, at a cost as low as from 50 cents 
to 75 cents per acre. If the comparison ended her© only the enormons 
gain in this one point alone would be sufficient to satisfy the most skep- 
tical ; but, upon going further and looking into results, we learn tiiat 
the yield of crops is actually augmented fh)m one-fourth to one-third. 
And, to come nearer home, the increase of yield in sugar in Louisiana 
is 50 per cent, greater than by horse-power. 

Many of our farmers are under the impression that the great first 
cost of a steam-plow renders the venture of doubtfhl advantage. In 
this there is also error, although it is true that some of the plows im- 
ported from England have been obtained at high figures ; but engines 
from abroad have recently been introduced into this country at a cost of 
$5,000, and there is every reason to believe that, if our own inventors 
were encouraged by the farmers, American mechanics could turn oat 
a good implement at even less cost. In comparing the two systems, 
we find the following result : 

Cost per dUm by steam. 

Three men and one boy |4 

],000 pounds coal, at gG per ton 3 ia 

Water-cart % 0( 

Oil, &c 1 w 

Wear and tear, at 10 per cent 1 

Interest on (5,000, at 6 percent., less Sundays 1 

Cost of fifleon acres 12 f^ 

Cost per acre 
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Co$t per dUm 6f horses. 

Breaking np 15 acres, at t^.50 per acre $37 50 

Interest on value of hones and tools 50 

Wear and tear of horses, hftmess, and tools 1 00 

Cost of 15 acres 39 00 

Cost per acre 2 60 

Cost per aero bj steam 85 

By credit in favor of steam per acre 1 75 

After allowing for reasonable differences in the above estimate, what 
really progressive farmer can longer remain in donbt upon the subject? 
These figures, also, apply to machinery imported from abroad. What 
if u more economical engine were got up at home Y And just here lies the 
whole matter in a nut-shell — the lack of a home demand* 

Upon one occasion application was made to one of the largest engine- 
builders in the country upon the feasibility of getting up steamei*s in 
our own country. He replied : " It has taken fifteen years, and millions 
of capital, to educate the farmers to the i)oint of using steam for any 
purpose ; and there is not one neighborhood in a thousand where they 
believe in it yet. There are greater difficulties in the way than want of 
practicable machines for steam cultivation." If this be so, it is a stigma 
upon their name, which they should lose no time in wiping oat Our 
inventors are doubtless capable of meeting the issue, whenever the call 
is made: but in this, like every other commodity, there is no supply 
where there is no demand. We say, then, to the progressive farmers, 
that it is to you alone the country must look to wipe out this reproach 
to American agriculture. And, in taking the matter into consideration, 
it must be borne in mind that these are not merely implements for plow- 
ing alone, but that they are constructed to do all the farm threshing, 
grinding, sawing, hauling heavily laden wagons, and even repairing and 
consolidating the roads by rolling. So that, by judicious management, 
there need l^ no want of occupation for the engine any more than for 
the horses of the farm. And as regards the skill necessary for their 
management, we find that in Louisiana the ordinary hands are in a short 
time quit6 capable of taking charge ; and, indeed, in England, the ex- 
perience is that the best farm-hands are more skillful in their manage- 
ment than " men from the shops." To the planters of the South, who 
are working under the great cloud of a sparse and disorganized labor, 
we say, here is the grand solution of your problem. Wait not for the 
advent of the immigrant and ^^ heathen Chinee," worshipping false gods, 
but, with the Christian labor around you, harness the mighty power of 
steam to the car of Ceres and command success. 

THE STEAH-DITOHEB. 

Under the title of marsh and swamp lands, hnndreds of thousands ot 
acres of the richest and most valuable soils are to-day nothing more 
than howling wildernesses, on most occasions a curse to the neighbor- 
hood wherein they might, by drainage and cultivation, be turned into 
real blessings, and fever and pestilence routed from their stronghold. 
To aid us in the attainment of so desirable an end, we ought gladly to 
welcome the steam-ditcher. 

In Colusa County, California, the Tvle Land Reclamation Company 
gives employment to fbur or five hnndred men. The company owns 
forty-two thousand acres of overflowed swamp-land ; and, with the aid 
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of a powerful steam-ditcher, it is estimated by the company that it costs 
bat $2 an acre to reclaim it. How almost incredible does this seem 
when compared with the reclamation of swamps by manual labor I Be- 
fore the war, it was estimated by the rice-planters of the South, with 
abundance of slave-labor at command, that it cost about $150 an acre 
to reclaim cypress lands, and about $100 an acre to reclaim marsh 
lands. 

The work done by this machine is, also, of the most thorough kind, 
erecting in its course an embankment 20 feet wide at its base, 4 feet 
wide on top, and 4 feet high. And the land reclaimed by this work 
produces forty bushels of wheat to the acre, for the subsistence of man ; 
but a short time previously, it was the nursery of reptiles. Nor 
does the benefit end here ; for, previous to the subduing powers of the 
steam-ditcher, it was worthless ; but, reclaimed by its aid, at the small 
cost of 82 an acre, we find the same acre, in one year, appreciating to 
$15 an acre. How few investments can show such resulte! 

One of these machines is described as now at work on the farm of 
Mr. Charles F. Beed, and is of the following dimensions and coustmc- 
tion : It is 41 feet long, 12 feet wide, and 12 feet high ; has an upright 
boiler 8 feet long, attached to which are two engines of 7-inch bore and 
12-inch stroke ; which, with one hundred pounds of steam and one 
hundred and fifty revolutions, give 24^ horse-power. The machine 
stands ,on four wheels. The forward or propelling wheels are eight 
feet in diameter, with 2 feet face, and are attached to the forward shaft 
like the driving-wheels of a locomotive. To one of these wheels is 
attached an internal gear 6 feet in diameter, 5 inch face and 2} inch 
pitch, in which works a 10-inch pinion, which is connected with the 
engine by a combination of gearing so arranged that, by the work- 
ing of four clutches, the machine can be propelled, either forward or 
backward, from one to ten miles in ten hours, without increase or de- 
crease of the speed of the engine. The hind wheels are 6 feet in diame- 
ter and 1 foot face, and work on a loose crooked axle, similar to the hind 
axle of our large city trucks. The hind part of the machine rests on a 
rocker, placed on this axle, to which are attached tiller-chains, which 
pass around the forward end of the machine, and are worked by a worm- 
gear with a crank which guides or steers the whole machine. 

A few feet forward of the middle of the machine is an iron wheel 7 • 
feet in diameter, to which are attached four kuives, angular-sliaped. and 
which extend 12 inches each way laterally. This wheel revolves aboat 
thirty times a minute, cutting a ditch 2 feet wide and 4J feet deep. 
Upon each side of this cutting- wheel are knives extending from the bot- 
tom of the wheel upward and outward, like the sward-cutter of a plow, 
which trim the outer edge or side of the ditch and give the slope or flstfo 
as desired. Following this wheel is a scraper, the point of which comes 
under the wheel, and. extending backward and upward is an apron of 
belt of India rubber 2 feet wide, upon which the wheel drops the dirt, 
cut and finely pulverized. This is carried back and up to the rear of the 
machine, when it drops to a top or side apron, which carries it to 
either side of the ditch. This side apron is arranged so that it will carry 
the dirt either to the right or the left by moving a clutch. As the cut- 
ting-apparatus is working, the whole machine is moving forward, and 
the quantity of w^ork it does is regulated by giving it a fast or slow mo* 
tion forward, without changing the si>eed of the engines. The machine 
weighs about seven tons, and costs about $5,000, or just about the cost 
of five able-bodied negro men before the war, and by whose labor we 
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have seen tbat it cost from $100 to $150 an acre to reclaim land snch as 
the steam-ditcher reclaims at only $2 an acre. 

We have thas far given the experience of others ; in almost all that 
follows we shall give the resnlt of personal experience ; and as, perhaps, 
the great majority of farmers and planters are not familiar with the 
machines to bementioned,particalarly those of the. Sonth, who need them 
most, we shall be more minate in our description of their construction 
and operation than at first sight might api>ear necessary. Our chief 
aim and object is first to attract attention to their valae, and show 
how much can be accomplished by their aid. Through their agency we 
have been enabled for a series of years to work a form of nearly two 
hundred acres with the assistance of only two little boys and occasional 
help at harvest and thrashing. First in importance on the list is 

THE GANG-PLOW. 

To one unaccustomed from his youth to plod the weary furrow behind 
the plow-handles, this implement is of inestimable value. At one stride 
it endows the weak and infirm with power, and renders him capable of 
performing more and better work than the most stalwart farm-hand 
with the old-fashioned implement. The machine consists of a gang of 
two plows, whose beams are attached to an axle resting upon two wheels. 
One of these wheels is so arranged that by means of a lever the driver 
can so adjust the height of the wheel as that it shall correspond to the 
wheel running in the furrow, and thus keep the plow-soles on a level in 
the bottom of the furrow. Another lever on the opposite side, with a 
catch working into notches on an arc, «erve8 the double purpose of either 
regulating the depth of the plowing or of entirely throwing the plows 
dut of the ground at the end. of a furrow for the purpose of turning 
around. Upon the machine is provided a comfortable seat for the driver, 
where he may sit and plow the livelong day, and even smoke his pipe 
with all the gusto of " Uncle Toby." 

Perhaps it may be objected that this looks more like play than work ; 
l^hen let us examine, at the going down of the sun, what this seeming 
dler has accomplished. Upon examining the work we find that the 
^oil has been thoroughly broken up and turned over to a uniform depth 
3f about 8 inches, and the amount of work done, about five acres, with 
no balks and hollows, but all looking smooth and level, indicating 
bhe thoroughness of the work. To accomplish this has required the 
power of four horses, and only one man, by which the labor of one man 
is saved, and the addition of one acre of land plowed. 

It may be questioned by what possibility can the two plows of the 
gang and the four horses accomplish more than two common plows with 
Like four horses Y Here science sheds her light on tiie subject and ren- 
ders perfectly clear that which seems at first sight obscure. Every 
farmer knows that the plow has three intense points of friction, viz : 
the laud-side, the sole, and the mold-board. It has been repeateilly 
demonstrated, by the trial of the dynamometer, that the land-side con- 
sumes of the power of the team, 55 per cent. ; the sole 35 -per cent., and 
the mold-board only 10 per cent., making in all 100. Therefore it 
follows that, in proportion as we lessen these I>oints of friction, so do we 
lighten the draught, and accomplish more work. To illustrate the sub- 
ject, we have only to recall the important difterence of attempting to 
haul a cord of wood over a dirt-road upon the runners of a sled, or 
to haul the same upon a wagon. The sled drags, but the wagon rolls. 
So with the gang-plow; it rolls along on wheels, and thus lessens a large 



286 REPORT OP THE COMMISSIONER OP AGRICULTURE. 

percentage of friction which the common plow is encountering at every 
step. Thus has genius given the farmer an implement whereby he can 
not only do more and better work with less cost and less hands thaa 
the old implement, but he thus also has always at command what may 
be justly called ^^ reliable labor," and renders him perfectly indei)6nd6nt 
of others, if he is willing to help himself. 

THE HARROW. 

Next in importance to thorough breaking up of the soil is its thorough 
pulverization afterward, in order that, the soil being well commmuted, 
the young and delicate rootlets may be able to push their feeders in 
every direction without obstruction, and thus send nourishment to tiie • 
plant from every available portion of its elements found in their unlim- 
ited search. In the improved sulky-harrow we again witness the triamph 
of machinery over the old V-shapeid implement. It is a well known fioct 
that the old harrow will traverse a plowed field two or three times 
without doing more than merely scratching and smoothing over the tops 
of the rough sods, leaving the lower bed full of unbroken clods in 
precisely the same condition in which they were inverted by the 
plow. And if the field should happen to be foul, every farmer knoira 
the break-back operation of tramping all day long behind one of these 
^' drays," and being forced to the necessity of constantly lifting the im- 
plement over the huge mounds of rubbish rolled up in their path, which, 
like the snow- ball, <^ gathers as it goes." Then these unsightly moandfl 
must either be leveled down again, or the tedious operation be resorted 
to of throwing them into a wagon to be hauled away ; otherwise the 
amount of grit and sticks which accumulate in their bodies is sore 
to make sad havoc with the keen-edged blade of its successors, the 
reaper and mower. 

The subject, however, has not attracted as much attention from invent- 
ors as many much less important ones. It is evident that to form a 
complete chain of labor-saving machinery, the sulky-harrow should not 
be omitted. In connection with our other implements we have worked 
with very satisfactory results an implement of this character, described 
in the report of 18G9, page 321. This machine subserves the two-fold 
purpose of both a harrow and a seeding-machine. It requires no pre- 
vious preparation of the land other than that of ploughing, and is able, 
to accomplish from ten to fifteen acres a day with one man and a pair 
of horses. The driver is provided with a comfortable seat, from which 
he guides the team and superintends, without effort, the various opera- 
tions of harrowing the soil, sowing the fertilizer, grain and grass seed, 
all at one operation. The harrow proper consists of a cylinder, armed 
with teeth, which, by means of suitable gearing, is rotated at high speed; 
which, instead of skimming over the clods, drive through them down to 
the bottom of the furrow, and thus reduce the whole mass of sods toft 
fine tilth, whereby thorough admixture of the fertilizer and soil is aocom- 
plished, and the pulverized seed-bed promotes rapid and even genninar 
tiou of the plants. With this implement there is no rolling up of moandfl 
of trash, but the field is left in the best possible condition for the harvesti 
And here, again, we may institute the same comparison as before, result- 
ing tu favor of machinery; "for we find that this machine, with one maa 
and a pair of horses, will do the work of five men and an extra team of 
horses, and do better work. 

THE SERRATED ROLLER. 

This machine is of greajb value to the farmer, who prides himself upon 
putting his fields in *' garden order " before committing his seed to the 
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round. In soils liable to bake into hard olods, soon after the process 
f ploughing, it acts with great effect — completely crumbliug them 
own into powder in its path : and is, on that account, particularly vala- 
ble ill preparing the ground for the planting of corn, whereby that 
lost desirable feature, a ^^ good stand," is almost invariably secured, 
t is also very valuable as a successor to the plow where heavy sod is 
»rokeii uj) — compressing the furrows down evenly, and partially crumb- 
ing the surface, leaves it in the best possible condition for the harrow. 
Lud in wheat-culture it is used to great advantage by passing it over 
he Held after the crop is seeded, thereby giving that compactness to 
lie soil so essential to t^e successful growth of the plant, and materially 
lids in setting the grass-seeds usually sown with that grain. In Eng- 
and and France it is considered one of the leading machines on every ■ 
arm where high culture is practiced. The machine is of cast iron, in 
everal sections, around whose peripheries are a series of corrugations, 
hat cut through and break open the clods; it weighs about one thou- 
Aud pounds. 

THE GRAIN-DRILIi. 

Although, when originally introduced, the dv^l was supposed to be 
he sine qua non of go^ farming, nevertheless, witii all its good quali- 
ies, exi)erience has proved that, it is not under all circumstances, the 
nost advantageous system. Under certain conditions of soil and local- 
ty, it is of great advantage in securing a good yield — whereas, upder 
>ther circumstances, the reverse is the case. Some of the chief objec- 
;ions to the drill are that, where the farmer is pressed for time, or is 
ihort of teams and handS| it requires so much previous preparation of 
;he land before the seeding can begin — and, oftentimes, even after all 
.his labor of preparation has been gone through with, a sudden and 
leavy fall of rain so compacts the finely prepared soil that the tines are 
inable to penetrate deep enough to afford sufficient covering for the 
;eed ; and, consequently, more time has to be consumed in breaking up 
;his crust with cultivators before a satis&ictory result can be attained. 
Ihe clogging of the tubes is, ^Iso, a source of frequent annoyance 
vhich, of course, is the bause of the skipping over of much land at times, 
lud can only be known when it is too late, i. e., after the appearance 
>f the crop. When, however, the reverse of these conditions exists, and 
he soil is light, we have in our experience found the drill of very great 
-alue in securing good crops. There are some drills, however, that sow 
.he grass-seed in front of the tines. This is decidedly unfavorable to a 
^ood set of grass; as the seed is buried beneath the soil at such a great 
lepth that, according to the best tests that have been made, fully one- 
lalf rots, or never attains the surface. Where the grass is sown in rear 
>f the machine, the reverse is the case ; as it is pretty generally estab- 
ished that the seed is so flue that it needs no other covering than that 
vhich is afforded by the first good shower of rain that follows. 

In England, where the drill is most highly esteemied, the spaces be- 
tween the rows are usually cultivated by a peculiar horse-hoe espe- 
cially adapted to the purpose ; and it is there not considered safe to 
leglect this cultivation, as the opinion is entertained that the great 
growth of weeds, which otherwise usually obstruct these passages, not 
3nly consumes a vast deal of the fertilizing elements, but also, by main- 
taining an almost constant moisture around the stems of the plants, con- 
duces greatly toward developing that fatal destroyer, the rust. And, in- 
leed, at home it is beginning to be a question among the best farmers 
whether a heavy stand of grass, seeded down with the grain, does not 
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materially contribute also to that end. And it is begiuaing to be the 
practice to omit the grass-seeding altogether at this period, and only sow- 
ing it down, after the removal of the crop, right apon the stubble. The 
effect of which seems to be that, as there is no overshadowing of the 
plants, they grow much faster and yield a crop of hay in the same time. 

THE REAPER. 

No one who values his reputation as a progressive farmer can afford 
to be without this all-important implement. When, at times, we see the * 
haggard '^cradlers,'' in a field, literally obtaining bread by the sweat of 
their brow, we are reminded of the man who always preferred the stage- 
coach to the railway — the one he considered safe, the other liable to acci- 
dents. Next in importance to growing a good crop is the securing it with 
rapidity, ease, and economy. A machine that will cut its ten or fifteen 
acres a day with a pair of horses driven, perhaps, only by a boy, at- 
tended by a few binders, is one of the greatest triumphs of modera 
farming, emancipating as it does the lady of the establishment from the 
serious care of feeding the grand harvest army of other days. And a 
sale of over one hundred and fifty thousand of these, machines a year 
attests the high esteem in which they are held. But candor compels ns 
to admit that the implement can never be considered as having reached 
its highest state of completeness until it can do its own binding by aato- 
matic mechanism. We do not for an instant doubt that this great de- 
sideratum will be sooner or later accomplished, and then we shall have 
the sight of a boy and a pair of horses harvesting a field of grain with 
only a couple of attendants to secure the sheafs into shocks, and thos 
we may realize the old proverb, " to safe bind is to safe find.'' 

So many different patterns of this machine are made, that of tonne, 
it would be invidious to make any distinction. All are more or less per- 
fect in their way ; while it must be admitted from experience that the 
largest proportion of wrought iron and the least possible amount of cast 
iron, should enter into the construction of a machine which has fre- 
quently to undergo such severe strains. Strength, with reasonable 
lightness, is the chief point for the farmer to investigate. 

There is another form of harvester used to some extent in the Western 
States and California, known as headers. This machine in traversing 
the field only clips off the heads of the crop, leaving the straw standing 
in the field. The heads are conveyed into a kind of van, and are either 
sharpened up into shocks or conveyed direct to the thrasher. For the 
dry climate of California, a machine which would cut, thrash, and dean 
the grain, at one operation, might perhaps be of greater value even than 
the header. It would doubtless require eight or ten horses to draw it^ 
but this would be no more than are now required by the thrashing-ma- 
chine, and the operation of cutting would be a clear gain. Or, doubt- 
less, such a machine could be handled to advantage by the steam-trae- 
tion-engine used for steam-plowing. 

Indeed, if we are to credit history, the headers appear to claim an- 
tiquity over the reapers; for Pliny, the elder, informs us that, <'in the 
extensive fields of the lowlands of Gaul, vans of a large size, with pro- 
jecting teeth on the forward edge, are driven on two wheels through the 
standing corn by an ox, yoked in a reverse position, with the machine 
forward of the ox. In this manner the heads or ears are torn ofF and 
fall into the van." This was nearly two thousand years ago; and to oome 
nearer down to our own period, not quite a century since we learn of a 
machine in Great Britain that wa^i propelled by a horse hitched in its 
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rear, which clipped off the heads as it passed onward throagh the grain, 
these falling into a large box in rear of the cntting-apparatas ; and, 
when full, the box was transported to the granary to 1^ thrashed at con- 
TCDience. In illnstration of the high dignity which inventors in England 
held, it may not be amiss to mention that even the great*statesman, Mr. 
Gladstone, took out a patent for a machine-reaper, which would cut com 
and deliver the straw in gavels behind, to be subsequently bound by 
hand. 

In the attempt to render the reaper a really valuable and practical 
machine, many centuries and the brains of many prominent men were 
occupied; and America may justly claim the crown in this long contest. 
The reaper of to-day, a live, practical, and indispensable machine, takes 
its trne parentage from Mr. Obed Hussey, of Baltimore, Md.; McCor- 
mick, of Virginia, following close upon the heels of Hussey, carried it 
forward almost to its present state of perfection. 

THE HOBSE-RAEE. 

The beautiful picture of Euth gleaning in the fields of Boaz, however 
picturesque in effect, has now been rendered a plain matter of fact and 
a business operation by the introduction of the horse-rake. Perhaps no 
machine on the farm is of greater importance, in its way, than this mod- 
ern implement. And, in a money point of view, it surpasses them all, 
literally more than paying for itself in a single season. Simple of con- 
struction, light of draught, and effective in operation, any boy who 
can drive a horse can manage it and make himself as valuable in the 
harvest as the ablest man. Passing rapidly over the stubble of the 
wheat-field, it leaves in its wake huge gavels of valuable grain, which, 
when taken to the thrasher, speak eloquently through the bushel-tub of 
a gain, the prospect of which, at first sight, would seem to have been 
" a game scarcely worth the candle.^ 

This machine has nearly altogether superseded the old wheat-gleaner 
which, itself, was a great advance on the ancient system of hand-raking. 
Nor are its services alone confined to the gleaning of stubble, for it is 
the indispensable companion of the mower in the hay-field — saving, by 
the celerity of its movements, thousands of tons of hay annually which, 
otherwise, might be caught by storms and irretrievably ruined. It is 
also a valuable acyunct in the old corn-field, gathering up in its folds 
the corn-stalks cut down to make way for the seeding of oats, and lay- 
ing them off in convenient piles to be hauled away to the compost- 
Leap to be rotted down into manure. 

The machine consists of a light frame, resting upon two wheels, sur- 
mounted by a comfortable spring-seat for the driver. In rear is a huge 
comb of spring-teeth, of semicircular form, depending from the axle, 
and a stiff counter-comb extending backward, between the spring-teeth. 
TVheu the machine is in motion, the spring-teeth, hanging downward 
to. the ground, rake up all the loose straw in its path, and as soon as a 
gavel of proper size is formed, the driver touches a lever at his side, 
which quickly elevates the comb, and the counter-comb above presses 
the gavel out and delivers it, while the spring-comb drops down to its 
work again. The machine is fhrnished with thills and only requires the 
service of a single horse. 

TUB THRASHER. 

When we compare the insignificant little affair, which, but a short 
time ago, was almost in universal use, requiring such a concourse ^of 
19 A 
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Lands to clear away the trask and dirt it made while going through the 
melancholy operation of killing up a half dozen horses a day, it is diffi- 
cult to realize how much ingenuity and skill have been expended on the 
modern thrasher, so simple and perfect is its operation. Machines 
ranging from two up to ten horse capacity, and, indeed, as is now getting 
to be quite the custom, accomplishing even one-third more work under 
the driving force of steam, are to be seen on every well-regulated &nD, 
receiving the sheaves at the cylinder and rendering the grain cleaned 
at the bag ready for its immediate shipment to market ; while at the 
same time the elevating-carrier is passing the well-cleaned straw up to 
the man on the stack, and the riddles are carefully turning out the tail- 
ends for the winter benefit of the poultry. No dirt, no confusion— every- 
thing goes on like clock-work, and more particularly so if the steam- 
engine is on the ground. We are doing twice as much work, twice as 
well done, and with half the hands of the "old machine." This is 
progress. 

THE MOWER. 

What the reaper has done for the farmer in the fields of graiu, the 
mower has also accomplished in the fields of grass ; and any consider- 
able farmer finding himself without a mower to-day would be seriously 
jeopardizing his reputation for being a man of progress. But as well 
known as this machine is to the farmers of the Northern and Western 
States, it is as yet an unheard-of thing at the South. But it is reason- 
able to hope that, with the changed systems of things there, and the 
painful experience of the past years in the heavy losses sustained I^ 
planters depending upon one staple alone, it will gradually, but surely, 
attract general attention to a more diversified system of agriculture; 
whereby not only the planter himself will be individually benefited, but 
permanent improvement given to the soil in the shape of sod, instead of 
the present scourging system of an incessant cultivation. That '' all 
flesh is grass,'' is to no one more striking than to the successful colti- 
vator of that herb. Its abundance on his own estate gives muscle to his 
teams, fat to his steers, butter and milk to the dairy, wool to the sheep, 
mutton to his table, and a general abundance of God's good gifts. 

In no department of agricultural machinery has more tasto and skill 
been displayed than in the get-up of mowers. Machines are now tamed 
out exhibiting in their construction almost the same care and perfection 
of details as a sewing-machine, and of such simple construction, and 
lightness of parts, as only to require a person of ordinary abiUty to 
operate and a light pair of horses to draw them. It is estimated that 
in fair grass, on a moderate-sized farm, one of these machines will pay 
for itself in a couple of seasons ;. and, with proper protection from tiw 
weather, and ordinary care, should last eight or ten years. We have 
had ours in use about eight years and it is still almost as good as ne^* 

As previously alluded to, in conjunction with the mower is used the 
horse-rake, whoso operations, however, are preceded by 

THE HAY-TEDDER. 

This is another one of the long list of machines which has added 
incalculably to the wealth of the country. By means of this implomenti 
hay can now be cured and safely stored away in the bam, within the 
same day that it is cut, thereby altogether avoiding the old-fashioned 
risk of cocking it up in the fields for the purpose of curing. The 0*' 
chine, somewhat like the rake, consists of a light framey mounted ^V^ 
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a pair of wheels, sapporting^ a comfortable spring-seat for the driver, 
who has nothing to do bat guide his horse. An eccentric crank-shaped 
shaft is mounted with a series of levers, armed below with spring-teeth. 
The ends of the cranked shaft have pinions that are actuated by an 
internal gearing in the driving-wheels. The result of this ingenious 
combination is that, when the machine is driven over the newly cut 
grass, these several levers, with their spring-forks, jgo to work very 
much after the fashion of a hen scratching for food for her chickens; 
and, by this movement, t&e grass is rapidly opened and tossed into the 
air, and falls again upon the stubble as lightly as a snow-flake. By this 
process, the air is permitted rapidly to circulate under the swath, and 
the sun is able, in a short time, by striking through, to cure the hay 
quickly, thereby retaining all its fine color. With one of these machines 
a boy can cure from twelve to fifteen acres a day. Some of these ma- 
chines are made with arms something like a revolving-harrow. 

In a couple of hours, after this process, the horse-rake comes into opera- 
tion for the purpose of rolling up the swath into convenient gavels, and 
then, if the bam is convenient to the field, the services of a wagon may 
be entirely dispensed with by bringing into play 

THE HORSE HAY-SWEEP. 

This machine is very light and simple of construction. Attached to a 
pole, for the draught of two horses, is a wide rake of wooden teeth lying 
flat upon the ground, with a lever in rear to be used by the driver in 
discharging its load at the bam or at the start. Thus, as soon as the 
hay is in a condition to be removed, he drives the machine athwart the 
gavels formed by the horse-rake, and in the encounter the machine loads 
itself, and is then driven off to the point 'required ; and the driver, upon 
arriving there, by actuating the lever, permits the rake to upset itself 
and thus discharges his load and returns to the field. At this point of 
the process another invaluable machine is brought in which saves, per- 
haps, one of the heaviest operations of haying, and that is the raising of 
the hay to the mow, or loft, and storing it away. In lieu of the old ^nd 
fSfttiguing process of ^'pitching," modern farming enjoys the great ad- 
vantage of 

THE HORSE HAY-FORK. 

There are a number of different styles of this machine, but nearly all 
are constracted, more or less, on one common principle. A block and 
tackle, with the fork at its lower end, is attached by suitable means to 
the building, or to poles if stacking out of doors. The fork, or harpoon, 
is driven into the hay, and, by automatic action, secures itself to it; 
while a horse, attached to the fall of the rope, is driven off and thus, by 
means of the tackle, elevates the charge to any desired point, where it is 
received by the person stowing or stacking. At this moment a trip- 
cord is pulled by the man below, which immediately frees the fork and 
releases the hay. With this machine a couple of men are able to do 
more work in a day than a dozen or more in the old-fashioned pitch- 
fork style. These forks are usually made of steel, are light and not ex- 
pensive. Nor are their services confined to haying, for in stacking or 
housing grain of various sorts they can also be used to much advantage. 

Although the long list of labor-saving farm-implements which we 
have already enumerated are of incalculable advantage to the farmer, 
still the labors of the inventor would have been far from complete had 
he overlooked the great, and perhaps most important, crop of all to 
Americans— the crop which sustains man and beast — and omitted to fkiF- 
nish us with 
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THE SULKY CORN-PLANTER. 

This machine, got up almost with the lightness and elegance of a 
phaeton, is of the first importance on the farm, and is bronght into 
requisition at that critical season when not a moment can be lost with- 
out incnrring a corresponding diminution in the harvest. It is com- 
I>osed of a light frame, mounted on wheels, and furnished with a seat 
for the driver. The wheels are very broad in the tread, and answer the 
two-fold purpose of locomotion and rollers for covering and compressing 
the earth around the corn. In front is a transverse frame, to the center 
of which is attached a pole for a pair of horses. Secured to either end 
of this cross-bar are two steel swords, not unlike a cimeter in appear 
ance, that cut into the soil and form an entrance for the drills whidi 
are in rear. Over the drills are two hoppers, containing each com suf- 
ficient for several acres planting. At the bottom of these hoppers are 
holes with dide- valves for dropping the corn down into the drills. These 
valves are operated by a connecting-rod, which is moved by a pitman 
actuated by a pinion meshing into an internal gearing in one of the 
wheels. The driver rests his feet on two stirrup-like bars, and, by more 
or less pressure, controls the depth to which the sword-drill plants the 
com. Suitable devices are arranged for regulating the distance apart 
between the hills and the number of grains to be dropped. The ma- 
chine is so constructed as to be capable of planting either in checks or 
drills. If used in the foriner way, it requires a boy to ride with tiie 
driver for the purpose ot working the dropper; but when planting in 
drills, only requires the services of a single person. With this machine 
a man and a pair of horses can plant from twelve to fifteen acres of oom 
in a day. Immediately after this machine, we call into service ^ 

THE SULKT-OULTIVATOR. 

This machine, like the horse-rake, is put to various and valuable nsea 
on the farm. Furnished with appropriate and effective shields, the 
young corn can be worked almost as soon as it comes above the gionnd 
without injury from clods. Like its predecessor, the corn-planter, it 
works with great dispatch and is very effective ; a man and a pair of 
horse§ being able to work from ten to twelve acres of corn, cotton, or 
tobacco in a day. After the first working, the shields are removed, and 
the dirt can be either thrown from or to the plant, and it is mounted npoa 
wheels in such a manner that the corn-crop can be laid by with it at J* 
height of four or five feet, without injury to the stalks. The machine i^ 
composed of a light quadrangular frame, mounted upon high wheel^^ 
with a pole for two horses and a driver's seat. Four shovel-plows aT^ 
pivoted to beams that are, in turn, pivoted to the forward part of 
frame. The plow-beams are supported by two pendants, which, d^ 
means of pin-holes above, regulate the depth of the work. A lever nex^ 
the driver enables him instantly to raise the plows out of the ground a- 
the end of a row for the purpose of turning around and in order tl 
damage may occur. If roots or stones are encountered below the suna 
the standards of the plows are held in position by wooden pins, stron 
enough to overcome the ordinary resistance of the soil^ but which iui 
mediately break upon encountering any unusual obstruction and freeth^ 
plo>v from injury. 

This machine is also very valu.ible for cross-plowing land in th^ 
spring which has become packed during the winter; and for this pa*^ 
pose there is an extra shovel, which is adjusted in front of the foar, i 
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thas forms the Y-sbape necessary for the purpose. It is also nsed to 
great advantage in breaking down the old corn-beds in the spring for 
seeding the field in oats ; which it also covers in very effective style 
and with great expedition. And, for this pnrpose, some of these ma- 
ohines are provided with a seed-hopper in front, which is worked by 
means of a chain, or other device, operating from one of the wheels. 
Next on the list should be the 

CORN-HARVESTER. 

A number of patents have been granted for this implement, but we 
are unable from experience to say whether their operation has been 
such as to pronounce the implement a success. It is, however, one of 
the farmers' greatest wants, and we trust that it will not be long before 
the corn-harvester will be as familiar as grain-harvesters. An imple- 
ment which would gather the ears from the stalks without imposing the 
burden of hauling stalks, fodder, and all, unless desirable to do so, would 
doubtless be regarded with much favor. 

THE OORN-HTJSEER. 

The same remarks will apply to this machine as to the foregoing — a 
nniversally-practical one has not, to our knowledge, yet claim^ public 
atteution, although several are in the field. The one we tried did not 
operate as was represented. 

THE CORN-STAUI OTTTTER. 

We believe that a number of these machines are in successful opera- 
tion in the West. It is represented as composed of a light frame upon 
wheels, with a pole for a span of horses, and a seat for the driver. Sus- 
pended to a pivoted frame below is a cylinder armed with cutters. Upon 
driving the machine through the old corn-stalks, the cylind^ is lowered 
to the ground, which, in revolving, presses these cutters or knives 
Against and upon the stalks, and chops them up into lengths of a foot 
3r so, convenient for being turned under by the plow. The amount of 
tabor required to dispose of stalks in the spring, and the delay and vex- 
ation attending it in wet weather, would seem to render this machine of 
much value, if effective. 

THE COTTON-PLANTER. 

We believe there are a number of these machines oontestinff for the 
pBlm. But whether any have yet accomplished bH that Is claimed for 
Aem we do not know. We would, however, sav to the cotton-planters, 
do not abandon any invention too hastily which promises to render im- 
[>ortant aid. Though the earlier eff(»1» may fail, we have all the expe* 
rience of other inventions to encourage us in the belief that cotton will 
form no exception to the rule. 

We have now passed in review a comprehensive list of what may very 
properly be termed the power-machinery of a well-conducted and pro- 
^essive farm-economy, for although many of these implements are ap- 
parently costly at first, nevertiieless experience has abundantly provM 
that, by their Immense saving of time, •wages, and human n le« 
bhey are of the greatest economy in the end, and by their noe 

option there need be no great complaint of scarcity of labor, for 
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every step of farm -labor this Hercules is always present to help tiliose 
who are willing to help themselves. Science h€is endowed us with the 
power of making the weak strong, and the strong stronger, and at less 
cost of time and labor we are able to make two blades of grass to grow 
where only one grew before ; and, relieved of the toil and moil of other 
days, we may truly be said to have given a zest and dignity to labor 
whicli cannot fail to cause every intelligent man to gratefully appreciate 
the superior advantages we enjoy in these great gifts of modem farmiDg. 



JUTE IN THE UNITED STATES AND INDIA. 

Although jute is not produced in the United States to an extent wor- 
thy of particular mention, the practicability of its successful cultivatioo 
in several of the Southern States and in California is fully established. 
That it is susceptible of being made a staple and profitable crop in those 
sections, meeting the requirements of climate and soil, is not any longer 
a doubtful question. The Department directed its attention to the prac- 
ticability of introducing jute into this country in the year 1869, and hav- 
ing procured from India, and from France, supplies of seed, a distriba- 
tion was made for purposes of experiment in 1869-70. Subsequent 
distributions have also been made. In the annual report for 1872 the 
following view was taken by a correspondent of the Department: 

^' Eamie and jute, fibrous plants which promise great value, have 
recently been introduced into the United States, and, to some extent, 
have been distributed by the Department in the Southern States, the 
climate of which is adapted to their successful production. . Of the for- 
mer, little progress has been made in its use, because machinery has not 
been invented by which its fiber may be separated ; but its value, in 
Yiew of its fineness, strength, and beauty, will yet command an exeroiae 
of ingenuity which will make its culture a profitable industry. The lat- 
ter has already taken its place in the manufacture of carpets and other 
&brics as a substitute for cotton, wool, flax, and hair. Bach of these,! 
may safely predict, is destined to occupy an important plaoe in the pro- 
ducts and manufactures of this country; and it is not the least impo^ 
tant consideration that they may serve largely to diversify the crops of 
our Southern States, a subject which has commanded much of my atten- 
tion because of my conviction of the many benefits which will resalt 
therefrom." 

In the same report accounts were published which indicated'^ a grow- 
ing conviction that the cultivation of this valuable fibrous plimt will 
eventually become a profitable industry in the country." Favorable 
experiments had been reported from G^rgia, South Carolina, Florid% 
and Louisiana. A South Carolina planter, nocing the preoarioas natare 
of the sea-island cotton-crop, was convinced that jute, on aocoant id 
the cheapness and simplicity of its culture, was the proper sabstitate* 
In Louisiana, a company entered upon its production on a large scale. 
Beferring to the quality of the jute-product of that State, Mn H. H. Ste- 
vens^ an expert in the jute-trade, gave it as his opinion tbat the fiber, 
as to length, strength, and color, was fully equal to that of India. Li 
that year also Mr. E. H. Derby, of Boston, who has for many years felt 
a large interest in the possibilities of jute-culture in this coaatary. and<m 
his own responsibility and at considerable outlay had promoted expert 
ments at the South, wrote to the Department that he was odnvinoed 
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that the ricb lands of Florida, Louisiana, Texas, and Mississippi would, 
vdth fair caltivation, yield 3,500 'poands, or ten bales, of fiber to the 
acre, in place of one-tenth that amoant of cotton ; and that it could be 
produced at less than one-tenth the cost of cotton ; that the caterpillar 
would not touch it ; and that if planted around cotton-fields it might 
protect them from that voracious insect. He was also led to believe 
that jute might at^in its fiill growth in from three to four months, and 
therefore that the same field might yield two crops in a season. The 
protection afforded to cotton through surrounding it by a belt of jute 
has been affirmed by several experiments. In December, 1873, Mr. 
Le Franc, president of the Southern Bamie Planting Association 
of Xew Orleans, La., having noticed the statement that cotton sur- 
rounded by jute was thereby protected against the attacks of caterpil- 
lars, found, after experiment, that the statement was correct, and says, 
'^ There were no worms in the field, although situated in low lauds of the 
suburbs of New Orleans, while some acUacent plantations were visited 
by the insect. I have also observed that no flies or butterflies ever go 
to the jute-flower.'' 

In the present summary, the statement of Dr. Landry, of New Orleans, 
t)earing upon this point may be noticed, although heretofore published 
in the reports : 

I have seen, on the 1st of October, a cotton-field in full foliage, flowers and bolls, without 
I single iDsect-bite. That cotton was surrounded by a jute-growth. All the other cotton- 
ields, far and around, were more or less deyastated by worms. If this fact does not oon- 
ilosively prove the protective influence of jute over cotton, it at least contains a g[reat pre- 
lomption in favor or the affirmative, as the emanations from the jute-flower are iujurious to 
he insects. Paris-green has succeeded generally in saving the cotton, wherever it was 
>roperly applied ; but the jute would cost less and be more reliable, on account of the oncer* 
ainty of negro labor in disseminating the green poison over the cotton-leaves. 

Mr. William M. Hazzard, of Georgetown, S. O., in 1872, in addressing 
he Department in regard to an experiment with jute, said : 

The cultivation of rice is attended with so many difficulties and risks, and such an outlay 
»f money, with little or no remuneration, that we shall be obliged to abandon our lands, or 
ntroduce some plant less liable to the disasters to which a ric«-crop is exposed. From ez- 
>eriment8 I have seen made, I am satisfied that our lands are well adapted to the growing 
>f jute. This plant, whenever tried in the rice-fields, has grown most luxuriantly. 

The plan pursued in the rice-fields of India — ^that of alternating rice 
ind jute, to the advantage of both crops, and the re-invigoration of the 
and — is referred to in the review of the East India system which forms 
I part of this article. 

A correspondent at Charleston, S. C, reports that he planted jute-seed 
lune 10, on very poor land, and about October 1 the plants had grown 
x> a height of 6 feet. That it can be raised at the South with success 
at a large profit he has strong faith. 

xae following extractor from correspondence published in the monthly 
report of the Department for November and December, 1872, will in- 
licate the progress made in experiments : 

Orange County Florida. — I plowed up and thoroughly prepared a half acre of medium - 
rnde pine-land, and sowed the iute in drills May 23. It came np well, but owing to the 
excessively hot, dry weather it all dried up. On the same day I sowed a small nlat in a bay- 
lead. It came up and grew finely. I am now gathering the seed. Some of it is 12 feet 
ligh, and all as high as I can reach, showing that on damp, rich soil it will here succeed 
inely. This bay-head is muck, several feet deep, which I cleared off and limed two yean 
igo. Upon it bananas grow from 12 to 15 feet nigh. 

Muscoj^ee County^ Georgia, — I consider the experiment in jute-raising a success. The eol- 
ivation is simple and the cost of production smaU. I had seeds sown broadcast on broad 
>eds ; some on sandy river-land, and the rest on stiff elay-land. The la did Terv ch 
>etter than the former. The cultivation was the same, but many of the u m •» 

toil died out after having attained their full growth, wiiile those on the cUj 
^reen and vigorous and matured their seed. The plant requires moisture, xuo aoou r 
sown in May, and the plants could have been cut in September. A frost, on the 15th of ' 
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tober, which injured the ootton, did not leave its mark on the jate. It attained the heiffbt of 
15 feet, and in appearance somewhat resembles a plantation of youngs peach-trees before 
bein^ removed from the nursery. I had the planls cut in October and steeped ten days in 
stagnant water, after which the fiber was easily stripped off. 

New OrUanSt Za.-^ute-seed received from the Department of Agriculture was planted 
on the 11th of April. The soil was well plowed and harrowed and in good condition. 
Patch No. ], rich soil, 3 feet above ordinary eulf-tide, planted in drills 3^ feet apart; 
patch No. 2, very rich soil, one foot above tide, planted in chops 4 feet by S^- « patch No. 3, 
same as No. 2, planted broadcast ; soil very dry at planting. Seed covereid one-half inch 
deep did not fferminate until raan on the 22d of April. May J 2. Passed the cultivator throuch 
patches 1 ana 2. May 27. Chopped with hoe tne large weeds from the same ; jute 2 net 
nigh ; no further cultivation. Patch 3 received no attention after planting. Almost con- 
tinuous drought this summer ; jute suffered, but not so much as com and other crops. Jnly 
10. Cut a portion of patches 1 and 2, 9 and 10 feet high ; put the same in bayou*wtter for 
seven days, and got oeautiful fiber the entire length of the plant. July 15. Planted again 
the land which was cut on the 10th. At this date, October 10, this second crop is 8 feet 
high, looking well, although it has suffered much excessive drought. Wishing to save ss 
much seed as possible for a more extended planting the next season, I could afford but i 
Iractional part of an eucte on which to arrive at some idea- of what amount of fiber we may 
expect per acre. On the 28th of August I cut a portion of patches 1 and 2, plants massar- 
ing from 1 1 to 13 feet ; seed-burs about half-grown. (This was in accordance with direction 
in Agricultural Report of 1871, page 172.) The quantity of fiber saved satisfied me that the 
yield of these patcnes would be quite equal to 4,000 pounds per acre. 

Patch 3, broadcast, is exceedingly dense and heavy ; portions being matted with native 
weeds, it is impossible to make a reasonably accurate estimate of yield per acre. 

Wishing to test the aquatic qualities of jute, I selected patch 2, as liable to overflow hj 
heavy rain. The season being almost entirely without rain, I transplanted some of my Jnlj 
planting, when 2^ feet high, into water several inches deep. The plants have continood to 
grow finely, and are now looking well ; this in a continuous flood oi water for several weeks. 

The correspondent last quoted, Mr. F. W. Johnstone, said: "The 
seed we are now gathering appears to be larger than that planted— evi- 
dently improved. It t&kes just 600 of the Calcutta seeds to equal in 
weight 500 of the Louisiana." Under date of October 22. 1872, he for- 
warded to the Department three samples of jute-fiber, wich a report, an 
abstract of which is given below. Sample Ko. 1 was cut four and a 
half months from time of sowing, when the most forward seeds were 
half ripe ; N'o. 2, three months from sowing, when the first blooms ap- 
peared. This, he thinks, is the best time, as at that stage female labor 
can do the cutting, and there being then only one quality of fiber, the 
expense of slow and tedious assorting and of cutting butts is avoided. 
Ko. 3 was from the second crop, planted July 15, and cut two months 
later. He further reported : 

Some of the July planting, second crop, is now fully matured for fiber ; some plsaisd 
the first week in August will make a full crop, unless the frost is unusually early. loqni- 
ries from South Carolina to California are being made of me for seed for next season. I 
have none to spare. Mr. Chapman, of Red River Landing, is asking |5 per pound. He 
has two varieties, the pod-bearing and the bur-bearing seed. The pod-bearing Ttriety li^ 
thinks much superior to (he other. This he got, I think, three jears ago, from jthe Depiit- 
ment of Agriculture. The seed the Department sent out last spring waa ezolusivelT ^ 
bur-bearing, which is brown in color, while the pod-bearing^is green. I have some pIsBtSt 
which have been flooded constantly for two months, now seeding in six Inches of water. 

Charleston, 8, C— I have done what I could to encourage experiments withJDte,si» 
have distributed hundreds of packages of seed raised by myself. Experiments hate bci* 
in the highest degree encouraging. The plant seems to flourish quite as well as in lodiii 

The Department having received very favorable accounts of experi* 
ments fh)m Louisiana and Georgia, together with specimens of the flbs^ 
produced, sent the specimens to Mr. Thomas H. Dunham, of BostoOt 
for comparison with foreign jute. That gentleman, who has sho^ 
great zeal in his endeavors to introduce jute into this country as a st^ 
pie crop, says : 

The quality is very superior. The market is just now vexy much depressed. Some ptf" 
ties here have lost very much on jute-butts, and this season (187:^) India gooda wtf^ 
ported at immense loss. The present rate is 6 to 8 cents a pound, gold ; the oanal n^ j? 
to 13 cents, gold. Your samples are very superior, and at 10 cents, gold, it would bo IV^ 
to quote. 
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Mr. Duiiham coutiDoes: 

You will understand that oar merchants do noffavor bome-growth of jat6, ornther, 
make light of it ; but my advice to you is, leave no step possible to push the jute-growth ; 
make every effort to eet it raised here. Bevond and above all obstacles push it on. The 
country will sustain tnis to any extent. The motive is greater than you can have any idea 
of. The moment you get the gprowth started, you will be fully assured, as capital will fol- 
low quickly, as in cotton. 

Suppose it were a now growth of cotton, no one would doubt the success, or the aid needed. 
Our growth of jute will nearly equal half the cotton-crop. We can cut off India supplies, 
as we have done in cotton. 

The interests of our merchants are so interwoven with India importations that they will 
(as they do) say, ** You will never get any quanti^ pp'own," and make light of it. But 
your sample shows that its cultivation is feasible, and it must pay whefl the market chancres. 
All orders to India are stopped now, and the revulsion will bring jute higher here, within 
the next year, than it has ever been. 

A few experiments have been reported during the present year. It 
will be remembered that the Department sends to individnals only very 
small quantities of the seed, and that on this account, perhaps, experi- 
ments are not, in many cases, conducted with the zeal and energy neces- 
sary to a full test of the capacities of soil, &c. 

In a recent letter Mr. Le Franc, of New Orleans, says that, in spite 
of the difficulties and drawbacks which he has had to encounter the 
present season from heavy rains, overflows, and droughts, he will have 
150 acres of jute to harvest, " if the weather be not too unfovorable in 
September." In some of the fields the stalks, at the time of writing, 
were 8 feet high, and <^as thick as wheat." He mentions, inciden- 
tally, the fact that a piece of land which had produced jute-seed last 
year is now (autumn) in full growth of jute again, though none was 
planted this year. The seed which dropped last year was sufficient for 
a new crop. 

Mr. Le Franc sent to the Department five specimens of jute and its 
fabrics raised and manufactured in Louisiana. These consist of jute 
filament, rolled, after cleaning by machinery; jute-rope, crude or un- 
rotted, as it comes from the machine ; and jute rope, made of rotted 
jute. He asserts that competent judges pronounce the jute to be 50 per 
cent, better than the India article. These specimens are now in the 
Department museum. 

Mr. G. B. Stewart, of Montgomery, Ala., experimented during the 
last season. The plants grew 8 feet high and branched widely. 

Two experiments are reported from Florida. In Jackson County, 
jute was tried by itself, and also with cotton in the field. Well-devel- 
oped stalks, 8 feet in height, were produced. '^ The plant is well adapted 
to soil and climate. In Leon County, the jute-seed was planted by sev- 
eral farmers, and succeeded very well. Owing to too heavy covering 
by some, the stand was not as good as it might have been, but once up, 
the plant everywhere grew very rapidly. Atfgust 12, in different fields, 
it was from 8 to 12 feet high, and giving no evidence of stoppage of 
growth." 

Another correspondent, same State, who has succeeded well in raising 
jute, says that if 5 cents per pound can be netted, more can be made 
by raising jute than cotton. He planted about the Ist of May : the 
see<1 germinated freely, and the plants grew finely on rather poor land, 
attaining a height of over 10 feet by the 19th of September. 

In Madison County, Georgia, the stalks grew 8 feet high, but, on ac- 
count of very late sowing, were killed by frost. 

A South Carolina farmer says it grows ttom 7 to 10 feet high on ele- 
vated rice-lands, and is of the opinion that it would prove an excellent 
crop to destroy volunteer rice (considered the greatest drawback to 
making good crops) by alternating it with rice, say every two years. 
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A farmer of Dnplin County, North Carolina, gives the particulars of 
an experiment as follows : 

The land was prepared as for cotton ; dropped tbe seed, 12 inches apart, Maj 1. Land, 
moist bottom. The springp being unnsnally wet the seed did notjrerminate for three weeks, 
and a eood stand was not, therefore, obtained at an early date. The plants grew to a heifflit 
of 13 feet, with limbs of 5 to 7 feet in length. Plowed twice and harrowed once. Cat 
October 1, and thrown into water, where it was allowed to rot for three weeks. The fiber 
was then very easily stripped, from bottom to top. Specimens were exhibited at the State 
fair, and were pronounced to be ** fine " by gentlemen who had seen it growing in India. I 
think that, by liberal manuring, the bottom- lands in North Carolina could be made to yield 
as high as 3,000 pounds of fiber per acre. It was troubled by no insects. A cotton-patch 
by the side of the ji4e was not mvaded by caterpillars, while they destroyed sevenil acres 
in other fields. 

Notwithstanding the fitness of our soil and climate for the growth of 
fibrous plants, and the constantly -increasing demand for their products, 
no advantage is taken of the inducements to add to the wealth of the 
country by means of them ; rather, on account of neglect, there is an* 
nual loss and reduction. Hemp, jute, flax, and ramie might well be- 
come staple crops of the country — keeping within our own borders the 
millions in gold annually sent abroad for crude fibers and their mann- 
factured products with which we cannot dispense. As appears in not 
too closely estimated accounts, not less than $30,741,959 (gold) was 
paid into the coffers oC foreign nations in 1873 for imported materials 
and their products which might have been reaped upon our farms or 
manipulated in our factories. Not only this, but the diversified soil and 
climate of the United States, together with cheap lands, afford facilities 
for production in excess of home demands, placing it within our reach 
to be exporters to those nations which rely for their supplies upon other 
and far more remote countries than this ; and of the advantages of this 
trade we have deprived ourselves. Europe depends for her flax princi- 
pally upon Bussia, and distant India fills her treasury with the proceeds 
of her exported jute — a trade of such large and increasing importance 
that it is becoming the great staple of Bengal, trenching upon hitheito 
leading staples, and even upon the production of food-grainH. 

The conversion of raw flax into any other fabrics than bagging^ rope, 
and other coarse products is not an industry of large importance in this 
country. According to the decennial census of 1870, the amount of flax 
used in the manufacture of bagging was 4,G72 tons. In the same year 
1,927 tons of raw Aax were imported, and of manufactured, by yard^ 
amounting in value to $12,716,656. 

Flax is cultivated in this country chiefly for the seed, which com- 
mands good prices from the linseed-oil mills. In view of the scarcity of 
cotton during the war of the rebellion, efforts were made to cottonize 
flax. Congress, indeed, having ordered an investigation to be made un- 
der the auspices of this Department, looking toward improved methods 
and cheap manufacture : but the result was one of only partial success. 
!Nevertheless, the immediate effect was to stimulate flax production, and 
the impetus at that time given has continued a yearly augmentation of 
crop, but almost wholly for the seed. 

An article quoted in the annual report of this Department for 1868, from 
the annual report of the Missouri State Agricultural Society, contained a 
statement estimating the flax-crop of tlie previous season at 2,500,000 
bushels of seed and 62,500,000 pounds of fiber, of which less than 
3,000,000 pounds were saved and prepared for use. It was stated in 
the annual report of the Department for 1869 that the manafiictare of 
bagging alone (jute and hemp often entering into the fabric with flax) 
employed 14 factories, running about 140 looms, while 137 were em- 
ployed on lute and 90 on hemp— enough, it was supposed, to manafiic- 
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ire the covering for 3,000,000 bales of cotton ; at that time it was eeti- 
lated that fonr-fifths of oar flax-fiber was waited, and the fact was 
ited that in that year $23^000,000 was paid for foreign fibers. Accord- 
\g to the last three decennial censns reports the quantities of flax-seed re- 
imed were: in 1850, 562,312 bashels; in 1860, 566,867 bushels; in 
B70, 1,730,444 bashels. At the last censns the qnantity of fiber re- 
imed was 27,133,034. The yield of flax in this country varies from 6 
) 12 or more bushels of seed per acre, and about 400 pounds of fiber. 

From the latest available information it is gathered that in this coun- 
ry there are 18 linen-factories, strictly so called — in Connecticut 2 ; 
lassachusetts, 6 ; New Hampshire, 6 ; Vermont, 4. The leading arti- 
les of manufacture are linen lines, crash, twines, bagging, thread, &c. 
'here are 182 manufactories engaged in converting flax-tow into mer- 
hantable commodities, such as yarns, twines, cordage, shoe-thread, car- 
et-warps, &c. 

The following is an exhibit, condensed from the census of 1870, show- 
ig the details of the industry in bagging-manufacture : 

stablishments 33 

Looms • 406 

Spiudles 5,103 

Cards 63 

Hackles 289 

apital invested |3, 156, 101 

aiids employed 3,170 

'ages $958,106 

aterials : 

American hemp, tons 7,060 

Tow, tons ^ 3,058 

Jute, tons 5.691 

Jute-jam, tons 112 

Flax, tons 4,672 

Other materials $109,413 

11 materials $2,624,682 

roducts : 

Bajfping, yards 12,287,922 

Gunny-cloth, yards 1,215,000 

Cloth, pounds 942,864 

Yarn, pounds 767,296 

Other products $473,260 

11 products $4,507,664 

In view of the wants of the country, the large importations of manu- 
ictured articles enumerated, and the facilities at home for both the 
roduction of raw materials and their conversion into articles of economic 
se, how inconsiderable the aggregate of this exhibit appears ! 

As shown by the Annual Report of the Chief of the Bureau of Statis- 
cs for the fiscal year ending June 30, 1873, the following were the im- 
ortations of the fibers and their manufactured products into the United 
tates — amounts and values : 



Qoantlty. 



Value. 



lax, and maniifactare* of : 
Raw 

Manofaclores of, by yard 

Other mannfactareB of, not otherwim xpediled . 
emp, and nuuiafaetiirei of : 



.torn. 



Raw. 



.tons. 



Manofactnrei of, by yard ....! tqoareyarda. 

Other mannilftctQret of 

it«, and other gra aeei , and mannfaetaret of { 



Batta. 
Raw. 



Manofactnrei of, by yard #. Mnareyardi. 

Qanny-doth and gnnny-bagt, and mannfaetaref of, niad forbagffaig, poimds. 
Othenaaanllaetiirte of; notelaewbere ipeolflad 



4.171 



801573 
812,651 



36,360 

87, MB 

89,10S 

9,569.908 



$1,137,737 
16.871.590 
4,156,801 

3^347.973 

40,414 

831,707 

1,197,773 

1,967,971 

14,690 

404,851 

9; 064, 430 
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These figures, to those who are interested in the advanoement of ag- 
riculture and the building up of manufacturing industries, are not pleas- 
ant to contemplate. But the West, and the Pacific slope, must have 
sacks and bags for the transportation of its cereals and other prodocAs, 
the South, sacking for its cotton. The question is one of no inconsid- 
erable moment, ^^ Can we raise our own fibers, and convert them into 
needed fabrics, in competition with foreign countries f 

The views expressed by Mr. Charles F. Keed, president of the California 
State Board of Agricultui*e, which, in fact, appeared in the last annual 
report of this Deportment, are worthy of more than ordinary considera- 
tion. He says : 

Nearly all our grain-sacks are now xnacle of the fiber of a plant called jnte. The prind' 
pal place of production of this plant is now in India, in the British possessions of that eons- 
try ; and the principal place of its mannfacture, not only into cloth, but into sacks, is Dan- 
dee, Scotland. The cost to the farmers of California to sack their last crop of wheat (1872) 
was not less, but probably more, than $2,450,000. At the ruling prices of wheat at thi 
time these sacks were bought and paid for, it required 2,732,222 bushels of wheat, or a little 
more than one-eleventh of all the wheat produced, to pay for them. This large amoont of 
money, then, was transferred from the profits of the farmer to pay the labor of produdog 
the raw material in India, the freighting of that raw material to Dundee, the mannfactiuing 
it into sacks at that place, and, finally, freighting them to San Francisco, and distriboting 
them throughout the State ; with the addition of the profits of the merchants, broken, in- 
surance-houses, &c. 

The question arises, how can these enormous expenses be saved in the fhtnre t Our an- 
swer is, let our farmers produce their own jute, and California labor manufkcture IL We hen 
venture the opinion that our rich bottom-lands, particularly those in the southern portion of 
the State, where the facilities of irrigation are at hand, will produce not only as good ansr 
terial, but as abundantly, as the best localities in India. Let the farmers at once take 
steps to secure the seed, and distribute it in small parcels among their numbers for plantinf 
ana cultivation the present year. The first effect of such an undertaking, so generally en- 
tered into, will be the reduction of the price of sacks ; and the next will be the demonstn- 
tion of the fact, that jute is one of the permanent and profitable products of the countiy. 
By the slow and discouraging process of individual effort, it has taken years to demonstraM 
the fact that California is a good cotton-producing country ; by such a general effort, one 
year will settle the question as to jutei 

It is not believed that the production of jute can seriously affect the 
profitableness of the flax-industry. The exhibits of importations shov 
that there is a demand for jute and its fabrics, and that even flax and 
its fabrics must of necessity be imported, on account of laxness on the 
part of our farmers and maunfacturers. There is room for the prodao- 
tion of all useful fibers for home demand, and afterward for export 
Jute fills a special place, its most valuable at present that of a cheap 
material for sacking. Its cheapness, in comparison with other materiab 
for this purpose, must ^ways stimulate production. The statement ifl 
made that '' the produce of jute far exceeds that of flax, being, it Is 
said, five times as great as that which flax affords.'' In Ireland, where 
flax is raised almost exclusively for the fiber, which is largely converted 
into- superior linens, much interest is being manifested as to the intro- 
duction of jute into their manufactories. The opinion for a long time 
prevailed that jute could not be bleached, and on that account conld 
never be made useful as a textile material. On this point a qaestiou 
is here made from a paper lately read by Professor Hodges, betbre tbd 
British Association for the Advancement of Science : 

* * * Until lately scarcely any progress had been made in improviofl^ the qutlitiif ^ 
the fiber, or giving it the whiteness of linen fabrics. The difficultiet, bowevar, wUehi** 
tarded the success of jute-bleaching have during the present year been eompletelj rsBM^ 
by the application of methods which are at present in operation at worka vtciod fiff ^ 
purpose by Mr. W. Sibbald Johnson. • • • « In tne prooeMOS employed, the fllotb^' 
varn, bv means of ingeniously-arranged machinery, is made to pass in ■ucoesiioti ^'"'''S 
baths of alkaline solutions and hypochlorite^ of magnesia and soda, the mafenena Vi^ 
being economically obtained from kieserite, which is found in large quantltieaia Gennaiy ^ 
the kiunit deposits, and has hitherto been regarded as but of littM eoomereUd valasb 
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If this process fally meets the expectations ooneeming it^ the fiftbries 
into which jute may enter can be very largely increased, and the value 
of the fiber, therefore, be greatly enhanced. 

The efforts of the Bamie and Jate Company of New Orleans, of which 
^. Emil Le Franc, is president, to introdace jute and ramie cnltore 
into Lonisiana, and to provide methods of cheap decortication, have been 
persistent, and, as that gentleman claims, snecessfhl. At the request of 
the Department, Mr. Le Franc prepared a veiy valuable paper ooneem- 
ing these fibers, which was printed in pamphlet-form, and also in the 
annual report of the Department for 1873. The methods of cultivation 
in that State are set forth in detail, and may be consulted with iM*ofitby 
those who contemplate experiment or entering upon the cultivation of 
the fibers treated of. 

IN INDIA. 

Late in the year 1873, the lieutenant-governor of Bengal organized 
a commission to inquire into the condition and future promise of jute- 
cultivation in his presidency. The important inquiries of the survey 
were to embrace, first, the present production of jute, with the varieties 
grown; the best soils and situations for the growth; mode and cost of 
cultivation; rotation practiced; quantity produced, and the effect of 
various climates and conditions. Second, the extent to which jute-eul- 
tivation has increased, and might further be increased : the nature of 
the soils and climates in which it might be grown ; the degree to which 
»oils are exhausted by it, and the degree in which they may be renewed 
by rotation, flooding, or manure ; and the general prospects of the future 
production of the article. Third, the preparation of the fiber for mar- 
ket, the present modes, and the improvements that might be effected in 
such modes. 

It is premised by the governor, in organizing the commission^ that 
jute is Uie most important staple of Bengal, and some apprehension is 
expressed in regard to the probable effects of jute-cultivation in the 
United States upon the stability of the trade in the staple as now 
carried on in India. It is said that ^* the Americans are actively pros- 
ecuting the experimental cultivation of jute in various parts of their 
countiy, while we are, as a Government, doing nothing to extend it." 
Touching this point, the commission in their rex>ort, now under consid- 
eration, express the following views: 

Competition of a serious kind, howerer, may be apprehended from North America. In 
some of the States of the North American Union the jute-plant has l)een very successfully in- 
troduced, and has already been found to be more remnneratlyethui cotton. It lsT6Ty tiltely 
that in a short time the bulk of the requirements of the United States will be supplied by 
home-p'own fiber, and the demand on India will fall off— as regards gunny-cloth it has al- 
ready fallen off— and, in time, American jute will be in a position to compete with the 
Indian produce in the markets of Europe. 

The jute-product is certainly of vast moment to Bengal and a large 
part of British India. The industry is said to occupy 1 in 66 out of a 
total population of 2,349,917 in MymenHng; about 10 per cent, of a 
population of 1,533,931 in Tippereik) two-thirds in the north and one- 
fourth in the south, out of 1,714.795 in Pumeah ; 6.29 per cent of 689,467 
in Bogra; about 10,000 out of 1,310,729 in Bajshahye; one out of ten 
among 1,488^56 in Hooghly ; one-fifth of 532,565 in Cooch Behor ; and 1 
in 10 out of 444,761 in Goolparah. In BacJcergunge it is said to engage 
about 1 in 60 out of a population of 2,377^4^ ; in Sotvrah about 1 in 
60 of a iH>pulation of 297,064 : in Jes9orej about one-thirtieth out of 
2,075,021; in the Baraset subdivision of the 24rPerguunahs'5 per cent. 
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out of a population of 270,303 ; and in the Alipore subdivision of the 
same district about one-third of a population of 630,736. It mast not 
be understood, however, that attention is de^^oted exclusively to the 
cultivation of jute. '^ It is most generally cultivated by the ryots as a 
secondary object to fill up a gap in their occupation, or rather as a sap- 
plementary article to rice and other staple crops." 

The progress of the trade in jute has been steadily upward, rising 
during the period between 1828-'29 and 1872-^73 from an exportation <rf 
364 cwt, valued at 620 rupees, to 7,255,689 cwt., valued at 42,349,S20 
rupees, or nearly four and a quarter million pounds sterling; the govern- 
ment in the mean time having extended no aid whatever toward the fos- 
tering and encouragement of the interest. At the same time the demand 
in Eugland has been rapidly growing. Warden, in his comprehensive 
work on the linen-trade, (1867,) says: 

Jute has now become an article of prime necessity in the manufactores of this countiy, 
and everything oufi^ht to be done to increase the production and improve the qoali^ tut 



njr ( 
money and skul can accomplish, 
deep interest in the trade, and it is their duty, and it would be greatly for their interest, at 



There are many wealthy houses in Calcutta which have t 



once to take steps to instruct the natives in the cultivation of the plant and the prepantioi 
of the fiber. Tne merchuits who are buying it daily must know how this could best be 
done ; but done it ought to be, and that without delay. What is wanted from the growen ii 
a fine, pearly-white color, uniform throughout the whole* length of the strike, a finer fiber 
combined with gpreater strength, and an abundant supply. 

As further indicating the extent and importance of jute-cultivation in 
India, it is shown that the conversion of the crude material into articles 
of commerce is in a flourishing condition. The quantity of naannfac- 
tured jute exported shows a large increase during the last ten years, 
viz : of gunnies, from 28,122,524 pieces in 1863-'64 to 32,767,930 in 
1872-73j in jute, twine, and rope, from 647 cwt. to 5,051 cwt. The 
commission observe that, ^' Originally the Americans were the largest 
buyers of gunny-cloth, but their demand has fallen from 7,195,409 pieces 
in 1866-'67 to 1,914,104 pieces in 1872-73. This falling off, however, 
has been compensated several fold by increased exports to Bombay, 
Burmah, and other places." 

The growth of the exports of jnte and its products to this confinent 
is shown below. It is a matter of regret that there is no division of the 
statistics showing the direct importations to the United States. It may, 
however, be very safely assumed that the greatest bulk of jute-importa- 
tion was to this country. 



Statement showing the quantity of jute exported from Calcutta to North America from l&iBt0 

1872-73. 



Tear. 



Qantity. 



Vdu. 



1829-'30... 
Id30-'31... 
183l-'32... 
1834-'35t.. 

183!^-'36... 
1836-'37... 
1837-*38... 
183S-'39... 
1839-'40... 
1840-'4l... 
1841-*43... 
1842-'43... 
1843-'44... 
1844-'45.., 



127 30 

'917 40 

37 15 

7 16 

CwL 

1.979 

8,064 

8. SOS 

3.941 



•Af. Af. 
191 4 

9,1U13 
54U0 
11 1< 

4,731 00 

aQl794 00 

6^716 

e.3Bl 00 



9.908 

8. 948 

801 

i;]80 



*The mpee now coined bf the Britlih Goremment in 
74.666667 pounds = 40 seer => 640chattae =- 3,900 liccft. 
t No Importationi reoorded nntll 1834-'35. 



Indto !■ worth 44.5 oentt. A 



1,008 

mKBSL 90 

90^9ti 00 

518 

4.888 00 
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Statement showing the quantity qf jute exported from Caloutta, ^o. — Contiuaed. 



Ymt. 


Quantity. 


Yalaa. 


184.V46 


Owt, 

3,058 
851 
536 

7.331 
84.465 

6.790 
18.986 
18.109 
96,739 
93.700 
68.698 
113. 17U 
68.791 
83,789 
83,777 
57,007 
49,790 
81,163 
53,866 
42,601 


■B.. a. p. 

6^399 

1,740 

1,094 00 

14,766 

61.901 

33,835 00 

63,798 00 

98,044 00 

304,516 

304.318 


1846-*47 


l»47-'48 


184d-'49 


1849-'50 


1850>*5l 


1851-58 


1853-'53 


1853-'54 


1854-'55 


l«55-'56 


300,750 00 
498,031 
858.580 
300,081 
88.711 
813 769 


ie56-'57 


1857-58 


1858-'59 


1859-'60 


18«0-'61 


1861-62 


308,803 


1882-'63 


185, 138 


1863-'64 


893,806 


1864-65 


866,506 





The following statement specifically includes j ate rejections imported 
into North America from 1865-'66 to 1870-'7l, inclusive : 



• 

Year. 


i 
1 


• 

1 


1 

P 
1 


i 


1865-'66 


MawtU. 
10 96 654 
1 10 966 
91 495 
180 340 
1 36 338 
190 085 


Rupeea, 
3 80 463 
399 925 
5 00 576 

11 59 967 
8 90 239 

14 41 704 


Maunds. 

10 491 

31 411 

31 887 

1 81 911 

8 01 900 

987 963 


Rupeee. 
9 535 


1866-'67 


9 775 


1867-68 


56 549 


I868-'69 


4 84 861 


1869-70 


6 65 387 


1870-*71 


13 98 638 







In the following exhibit for 187W72 and 1872-'73, jute-cuttings* are 
included: 









i 




i 




YfM. 


1 

i 






1 




1 




^ 




« 


> 


^ 


l> 




M^ndt. 


l7 7rMb 
31 %l 634 


Maunde, 


Jtuptf*. 


M^nie 


Rvp€tB. 


IgTU'T^ ,-,.,.,„,„..,,,,»• ,... 


335 643 
3OT71S 


7 47 939 
10 39 953 


31 43 7»» 
39 71 400 


\ 85 H1» 
1 18 942 


6 10 856 


IgTS-'TS ...*... .,-,. 


4 83 14^ 







* In pressinfi: jate into bandies, the lower portion, which is hard and entanjj^led with the 
woody matter and bark, and, therefore, cut on from the clean fiber, cannot be pressed. This 
portion is called "jute catting." 



The names given to the plant now most generally known as jute are 
in India almost as numerous as the districts in which it grows ; pdity 
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however, with varions prefixes or suffixes,' most prevails. As early as 
1793 the East India Company sent to England an invoice of one hun- 
dred toDs of the fiber under the name of pdt, and it was declared hy 
dealers in that country to be a species of flax superior to any known in 
the trade. The woTd^jhout and jhot are names by which it is known in 
several districts producing the plant. From this fact Dr. Boxborongh, 
interested in the fiber-pr^ucing plants of India, applied the name of 
jute to the plant under consideration, referring to it in an English 
invoice in 1795 as the "jute of the natives.^ The words j//otif,jAof, and 
jhat are from the Sanskrit root jhotj "to be entangled;^ from which 
comes the Hindi jhout and jhoti and the Bengali jhunt and jhunti^ " a tofl; 
of hair." The Sanskrit root also implies " to become bushy,'' and several 
derived words signify " a thicket,'' " a bush," &C.5 and jwfa, when naed 
as a Bengali word, is i)ronounced jvt, signifying " matted hair." The 
origin of the English designation is therefore clear. 

It is proposed in this place to follow the investigations of the commis- 
sion, or at least to state as fully as practicable the results of their obser- 
vations, for the consideration of those in the United States who are 
engaged in the cultivation of jute or have its culture in contemplation. 
Although the agricultural system of India has been little progressive, 
and methods of cultivation have not been conducted wi^ reference 
especially to labor saving, labor being abundant and cheap, yet profit 
may be derived from consulting the steps and results of any particolar 
industry, extending through many years. With the methods pursued 
there, jute, as has already been stated, is pronounced the most important 
crop of the country, and the progress of the industry has kept x>ace with 
the increasing demands of manufacturing countries ; and these demands 
have grown as the uses to which jute may be applied have unfolded 
themselves, and as machinery has been provided. 

Concerning the climate and peculiarities of soil best adapted to the 
cultivation of jute, the commission draw conclusions from personal 
observation and reports received from both the producing and non-pro- 
ducing districts. The physical character of jute lands varies consider- 
ably. High lands, low lands, recent alluvial formations, or chura. diy 
lands, and humid, are all more or less employed in cultivating the plant 
On the ehurs and on saline lands and marshes it flourishes well— often 
in water waist-deep. It is said that the larger portion of the Jute which 
comes from the central and some of the eastern districts is grown on 
churs, and on inferior soils, but that in the de»i or littoral cfistricts a 
larger proportion is grown inland than on the banks of the rivers; bat 
it is concluded on the whole, after thorough investigation, that the high 
or siina lands are the best adapted to jute, other conditions being equal, 
and that the churs rank midway between the siina and low lands. It 
grows in soil composed of rich clay and sand in equal or nearly equal 
proportions, in a soil of sand combined with alluvial deposits, on loam 
mixed with a little saud, on lamd which is neither inundated nor dry— 
if the land be loam, that is, half clay — or in ferruginous soil, half sand. 
In many districts a clayey soil is considered the most desirable. On the 
other hand, laterite* and gravelly soil are not adapted to the successihl 
growth of the plant. In several districts, where the surface is for the 
most part sandy, jute is not grown at all. In regard to favorable dimaUc 
conditions the views of the commission are thus expressed : 

The tenor of the local reports and the information gathered •*»••• g]ike 
go to show that a hot, damp atmosphere is most favorable to the growth of the plant Too 
much rain at the beginning of the season and early floods are eqnallj dettmctive to tfat 

* An argillaceous sandstone, in India, of a red color, and much seamed. Dana, 
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young plants, and injurious to the prospects of the crop. Except in low situations, seeds, 
" " ' * • All 



are never sown until after a shower of rain to help germination. Alternate rain and sunshine 
are found to be most confj^enial to the iute plant, out excessive rain after the plant has at- 
tained a height of two or three feet will not prove materially injurious, so long as no water 
lodges at the roots. The water, when so lodged, does not kill the plant, for, as already stated 
• * * * * jute grows in even waist-deep water. • ♦ • Frequent light showers at 
first, and heavier rains afterward, with the gradual rise of the rivers, and a fair amount of 
sunshine, contribute very largely to the healthy growth of the plant. It suffers less injury 
from excess of rain-fall than from the entire want of it. It is admitted on all hands that 
drought stunts the growth of the plants, and very often destroys them, if not sufficiently 
developed. But heavy rains have no such destructive effect, so long as they do not drown 
^be plants, and there is sufficient sunshine to afford the necessary warmth. 

The time to prepare the soil for the reception of the seed chiefly de- 
pends npon the character and situation of the land. Where the situa- 
tion is- exposed to overflow or great moisture, plowings are begun early, 
but on high lands the time is much later. The number of plowings is 
also dependent upon the nature of the soil, the desideratum being the 
most thorough pulverizing of the soil iwssible to be attained, and its re- 
peated exposure to the sun. 

To show the thoroughness of this preparation and the patient industry 
of the ryots, it may not be out of place to cite the practice of some of 
the leading jute-growing districts of Bengal : 

24. Fergunna^is. — Land broken up from September till November, and 
plowing repeated at intervals of thirty days till March, when it is plowed 
Ave times successively. In another division of the district, the land is 
plowed in October or November, and then left untouched until May or 
June, when it is plowed twice or thrice. In the Baraset subdivision the 
land is plowed teo or twelve times between October and May. In the 
Barripore subdivision it is plowed five or six times in February and March 
after the removal of the winter crops. In the Basirhat subdivision it is 
plowed aod. harrowed from eight to ten times so late as the begin- 
ning of June. 

Mymenaing.^^ln some places, plowing between August and October, 
which is repeated eight or ten times in January and February^ land 
sometimes manured, but with cow-manure only. Not unfrequently lands 
are plowed twenty -fiv^ times. 

Hooyhly, — Land is plowed from three to five times, twice harrowed 
and leveled, and once weeded. 

Burdtcan.— Plowing in January and repeated eight times till May. 

BJ\angulpor€. — Plowed twice in January and February, as often in 
May and June, and again in July or about the beginning of August. 

Backergunge. — Tillage begins in October, when land is prepared for 
winter crops. After these are gathered, in February and March, the 
worst jute-land, such as hard, dry soil, overrun with grass, is plowed 
five times and harrowed twice ; ordinary lauds four times and one har- 
rowing. 

Dacca. — The report from this district sa.vs : "The oftener and the more 
thoroughly the laud is plowed the larger is the yield. The time of till- 
age varies. Friable, sandy soils are plowed as early as March, but the 
larger proportion only after the first showers of rain in April.'' 

Pubna. — Tillage begins sometimes as early as November. 

The short-sighted policy of non-selection of seeds has prevailed 
among the ryots. In most cases the unthrifty plants in field-corners, 
which for purjwses of fiber are of little or no consequence, furnish the 
seed for subsequent plantings, nor is any change of seed resorted to 
in any district, as far as ascertained. These are given as the more 
prominent reasons for the observable want of improvement in the jute- 
plant. 

20 A 



306 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

lu this connection it may not be inappropriate to cite the views ot 
Warden, in his work before alladed to : 

The produce per acre [of jute-fiber] is variously stated at from 400 to 700 pounds, but it 
is very probable that the latter quantity is nearest the truth, if not short of it. Were the 
land sufficiently enriched with manure suitable to the nature of the plant, and properly pie- 
pared for the seed-bed, the best seed selected and sown, and the cultivation in every respect 
intelligently attended to, there is no doubt that the rich soil of the delta of the Oanees, 
Burhampooter, and other rivers where the plant is chiefly gp'own, might be made to yim i 
greater return. So, in like manner, by the same means, the staple might bo improTed 
greatly in color, strength, and fineness of fiber, and the root-ends better freed from the 
hard, woody bark, which is so detrimental to its spinning properties. Hitherto little fail 
b€«n done to instruct the natives in the cultivation of the plant, and they still grow it mach 
in the same way as their ancestors did a thousand years ago. The preference which t 
strong, well-cleuncd, silky parcel gets in the bazaars, and the relatively higher price which 
it brings, so far stimulates the growers to produce such jute, but this is not su^cient to 
obtain the desired end, although there is uu doubt some improvement has taken place of 
late. 

For seed, the plants are cut in the fall. The pods, having been gath- 
ered, are dried in the fiun for four or tive days, and then thrashed. 

The product per acre of jute widely differs in the districts of Bengal; 
as low as two mannds to the beegah (about one-third of an acre) in 
Maldah and Siugbhoom ; and as high as ten maunds in Goalparah; 
twelve maunds in Nowgong, Bhaugulpore, and Pubna; and from 14 to 
17 and even 20 maunds in Dinagepore. In Mymensing it is estimated 
that a beegah of land yields on an average about 43,200 plants, which 
is considered as representing more or less the produce in other districts. 
The commission concludes that the general average product is 5 maunds 
14 seers per beegah for the whole presidency, but do not consider this a 
true index of the actual produce, the average being affected by the 
scanty produce of a large number of unfavorable districts. Taking 
the large jute-growing districts alone, the average would be about 6 
maunds per beegah. 

The quantity of seed sown per beegah varies in diflferent districts fSrom 
1 to 6J seers, (a seer is 1.049423 pounds.) 

The mode of sowing is, almost without exception, that of broadcast- 
ing ; after which the seeds are covered with a thin crust of earth, 
either by the hand, by a harrow, or by a wooden implement in shape 
like a ladder. In the Sylhet district the sowing is made in seed-beds, 
and the seedlings afterward transplanted in the fields. The time of 
sowing varies, but the favorite months are March, April, and May, gov- 
erned by soil and situation. Germination takes place, in from three to 
eight days after sowing, at which time the field is in many districts 
harrowed or weeded, or both. But the time of weeding and the fie- 
quency of the operation are diflterent in different localities : sometimes 
'* once or twice ; ^ "as often as necessary after the plant grows an inch or 
two high;'' ''when the plant is 9 inches high ;" "once ^eeded on germiDa- 
tion, and again when the plants are from 15 to 18 inches in height ;" "when 
the plants are about 5 inches in height ;'' "when the plants are abontS 
inches high the field is weeded and thinned ;" " when the plants are 4 
to 8 feet high the field is weeded," &c. 

Great care is taken to avoid overcrowding, to prevent which the crop 
is thinned by removing the backward plants. The space usually l^l 
between plants is 6 inches ; in some districts, from 8 to 10 inches. Th® 
plant should be cut when in flower, and just before the appearance of the 
pods ; at such time the quality of the fiber is superior. "Theflber from 
the woody plants, which have not flowered, is weak, while the fiber frwj 
the plants in seed is harsh and wanting in gloss, though heavier and 
stronger than the fiber of the plants cut in flowers. • • The phm* 
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is generally cut near the root, nnless the lower end is ovemin with suck- 
ers. It is shown that the late entting practiced in some districts ren- 
ders the fiber woody and spoils its color. As stated by Warden, some of 
the jute imported into England is found^ on opening the bales, to be 
greatly discolored and so much weakened as to be scarcely fit for spin- 
ning. He assigns carelessness as the cause, and says that after the fiber 
has been freed from the stem and washed, it ought immediately to be 
hung up to dry, and never be packed up into bundles until thoroughly 
dried. Too often the handfuls, after being washed, are laid down wet 
on the damp ground, jand allowed to lie there for a day or two, and some- 
times longer. In this stage the great warmth of the climate speedily 
causes the wet fiber to heat, and this weakens and discolors it. As a, 
preparation for steeping, the plants, after cufting, are generally stacked 
tor exposure to the action of the weather until the leaves drop off, since 
it is believed that the leaves in steeping discolor the fiber. But in many 
cases the freshly-cut plants, when made into bundles, are thrown into 
water. Stagnant water is generally considered the best, especially that 
which contains decaying vegetable matter. In the rotting process, fear 
of the sand in a running stream is apprehended. On the other hand, 
the commissioner of Chittagong is quoted as saying that the quality of 
fiber depends on the description of water in which the plant is steeped. 
The Buldakhal jute claims its superiority simply because of the con- 
tiguity of the river Megna, which affords facilities and good water for 
steeping purposes ; but in Sarail, as recourse is had to pools and stag- 
nant ponds, the fiber is deficient in glossiness, fineness, and color. An 
oflQcial of Tipperah is of the opinion that tidal (running) water is pref- 
erable to stagnant, as the fiber in the former case is stronger. 

In the process of rotting, the stalks when placed in the water are 
covered with some material, such as the refuse tops of the jute-plant, 
brush, h'ght timber, &c., for the double purpose of keeping them under 
water, and of warding off the sun's rays. But in some places the stalks 
made into bundles are sunk perpendicularly, the heavy root-ends keep- 
ing them in that position, leaving the upper ends exposed above the 
water. This is continued for ten or twelve days, when the upper parts 
are pressed down to a level with the root-ends. Sometimes the bundles 
are turned over while steeping. The rotting process requires froih two 
or three days to a month, being regulated by the kind of water nsed, 
and its temperature, whether in a stagnant pool or in running stream, 
and by the condition of the plant when cut, whether in flower, when the 
bark is tender, or in seed, when the pith of the bark is hard. Under- 
steeping leaves runners and pieces of bark adhering to the fiber, which 
is found ^^ to separate unequally and to stop chiefly at the small knots 
which appear on the stem." The result is to leave black specks on the 
fiber. Oversteeping impairs the strength and flexibility of the flber, 
and gives to it a dull, muddy color. Examination of the plants under- 
going the process must be frequently made, so that when the fibers 
readily peel off the bundles may be at once taken out, and the process 
of fiber-separation be begun. Very often, in the absence of pools and 
streams, the stalks, when cut, are tied in bundles, and then put into 
tanks filled with impure or dirty water, where they are allowed to fer- 
ment until the bark is sufficiently rotted to admit of the easy separation 
of the fiber. The usual practice of separating, and the one most gen- 
erally followed, is to shake the stalks in the water from which they are 
being removed until the glutinous substance in the bark is washed out. 
It is a matter of indifference whether the stalk be held by the top or the 
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butt end. Tbe following is a description of one of the processes of elim- 
inating the fiber, given by Mr. Henley, formerly a nierchaut of Calcutta : 

Tbo proper point beingr attaiued, the native operator, standings up to his middle in water, 
takc8 as many of the sticks in his hands as he can grasp, and remoying- a small portion ot 
tlie bark from the ends next the roots, and grasping them together, he strips off the whole 
with a little management, from end to end, without oreaking either stem or fiber. HaTing 
prepared a certain quantity into this half-state, he next proceeds to wash off; this is dom 
by taking a large handful, swinging it around his head he dashes it repeatedly against the 
surface of the water, drawing it through toward him, so as to wash off the impurities; then, 
with a dexterous throw, he fans it out on the surface of the water, and carefully picks off all 
remaining black spots. It is now wrung out so as to remove as much water as possible, and 
then hung up, on lines prepared on the spot, to dry in the sun. 

The method of se])arating the fiber, or rather the treatment of tbe 
plant preparatory thereto; is similar to that practiced by the farmers of 
Great Britain in preparing flax-fiber. At the same time an English an- 
thority, Professor Hodges, says that the proilnce of jute far exceeds that 
of flax, being, as generally stated, five times as great. 

The method of separation practiced in the district of Jnlpigoree is 
thus described: 

After having soaked in this manner, [to a proper degree,] the stalks are brought to the 
surface, bundle by bundle, and the owner, or his servant, standing in tbe water, seizes the 
bundle at the smaller end (i. e., top end of the plant) and bends double a portion of it ^ot 
a foot in length ; by doing this the inner stalks break, while the fiber outside, which by the 
action of the water has got detached from the stalks inside it, remains firm. The operator 
then takes the broken portion (i. e., the foot length) firmlv in both hands, holding toerebj 
the fiber and the broken portion of the stalks. Keeping tnis portion in his hands, oe allovi 
the bundlo to float straight before him in the water, and, by a series of steady jerkine pnili 
at the portion he holds ne gradually separates the whole length of fiber from tbe stallu, the 
fiber coming off from the stalks in the way a stocking does from the foot, if pulled from the 
toe. The whole length of the fiber being thus detached, the whole bundle of long white 
stalks is thrown out on the dry laud. Renewing the action and holding now the fiber only, 
and not the broken end, the fiber is easily pulled off the remaining broken bits of stalk. 

The fiber is now washed in clear water and afterward exposed to the 
sun for drying from one to five days. It is then ready to be made bto 
hanks for market. 

Having given in detail the existing methods of cultivating and pre- 
paring jute, the commission are led to suggest improvements in these 
respects : (1) selection of seed, (2) rotation of crops and observance of 
fallows, and (3) care and attention in the season of reaping, and in the 
manipulation of the fiber. To briefly summarize these suggestions: soil 
intended for the jute-crop must be well manured, plowed, cleaned, aDd 
pulverized before it is sown. It should be known that se^s from well- 
grown plants produce a much better crop than those from weak, ill- 
grown, and unhealthy plants, and that a change of seeds, and seeds 
brought from distant fields, are likely to lead to improvement in the 
plant. The case was cited as long ago as 1808 by an officer of the Bast 
Indian government, in a letter addressed to the secretary of the Board 
of Trade, that " at Salsette, where it would appear sunn {HibiscuM cw- 
nabinus) of the best quality in Hindustan is produced, the ryots never 
sow their own seeds, but procui-e every year a fresh supply for that par- 
pose from the Mahratta country or from the Malabar coast.*^ The com- 
mission properly insist that what is true of sunn is equally so as regards 
jute, and inculcating that the first step in advance of the present system 
ought to be careful selection, and exchange of seeds between different 
districts. As is done in the case of cotton, depots for the reception and 
disposal of tbe best jute-seed might be established. Since jate is on all 
sides conceded to be a soil-exhausting crop, no high lauds should he 
planted with it oftener than once in two or even three years. The infe- 



JUTE IN THE UNITED STATES AND INDIA. 309 

rior quality of luach of the jute which comes into market iudicates that 
the lands have been overtjixed. Jute for cordage should be cut in seed, 
but for other purposes, such as the manufacture of gunny, carpet, &c., 
should be reaped in flower. The latter fiber is not weak, while it is 
soft to the touch and silky in appearance. The superintendent of the 
Gouripore Mills says, in regard to the general subject, that too much 
importance cannot be placed upon the facts that the- cutting of the jute 
at the proper time in a great measure determines its quality ; that if cat 
when the plant has just reached its full growth and the flowers begin to 
appear, the fiber will be strong, soft, and free from hard root, which is 
so objectionable ; but, if allowed to stand until decay sets in, the fiber 
will be hard and of a brown color, and no amount of care in the steeping 
will remedy this. Dr. Fleming observes that "instead of putting the 
plants into water immediately after they are palled up, they [the culti- 
vators] should first dry them in the sun for two days, after wnich they 
should steep them." 

In concluding this part of the subject the statement made by Mr. 
James Gordon, superintendent of the mills above referred to, may be 
profitably quoted, as also the report by a Calcutta merchant. Mr. Gor- 
don has been in Bengal for ten years, and in the years 1870, 1871, and 
1872 grew jute on account of the Gouripore Manufacturing Company. 
He says : 

I grew jnte ♦•♦#•» l)Qth on ehur and high lands, and the high-land crop 
tnmed oat to be mach superior to that raised on the cAitr land in strength, length, and color 
of fiber. The outturn per beegah on the high land was 8 raaands in the first two years, and 
7 maands in the third year ; that on the chur land was about 7 maunds regularly. The ehnr 
used to be flooded annually, and I did not put any manure on it. The high land had been 
manured two years before with cow-dung for sugar-cane crop. I cut the plants on high 
lands when they were in flower, and those on chur land when they were runnine to sed. 
The cAwr-land jute was harsh and had long and hard roots. Afler cutting, I laid the plants 
with tops and leaves in the field for about two days. In observing this process I had no ob- 
ject, but I simply followed the practice observed in this part of the country, and in Scotland 
in the case of flax. Afterward I caused the stalks to be steeped in pools and excavations, 
». e., stagnant water, and covered them with sods to keep them beneath the surface of the 
water. They were steeped for ten days, and then the fiber was separated by jerks in the 
water. The fiber was cleaned in the same water in which the stalka had been steeped and 
dried for about three days. The fiber was then ready. I grew the long-podded jute. It was 
the white-stalked variety. Tho soil of the high land was sandy clay. I did not think ot 
:(teeping jute in river-water, as I was told that running water hardly rots the bark, and, if it 
does, it takes a long time. In my opinion jute deteriorates: firstly, bv being left standing 
too long iu the field ; secondly, for want of sufficient labor to manipulate jute after being 
cut ; and thirdly, in dry years from want of sufficient water in which to steep the plant. 
31anuring greatly improves jute. Jute should not be grown on the same land for several 
years consecutively : it is an exhaustive crop, and the land should be allowed to lie fallow 
tor a certain time. In seasons when there is a scarcity of water, people generally steep too 
many bundles in the same pool, a circumstance which leads to the loss of color. « « * 
Jute will thrive well in moist ground and in a moist climate. 

A Calcutta merchant, who has been engaged in the jute business for 
thirty years, notes the varieties of jute in order of precedence as to their 
excellence; the names given are those known in commerce. The best 
kind is known as uttariya; the next as desical; next, Dacca Naraingunge 
2)dt; desi jute comes next; next in quality is the Janiporey or Pubna 
pat; lastly comes the deora jute. Deora jute is mostly used for cord- 
age. He says : 

The jute in order to be good must bo white, glossy, clean, of good strength, and long. 
Jute grows well on duas soil, composed of clay and sand ; it may prow on atulU (clayey) 
soil, but little or none grows on sandy soil. The longest jute-plant is 7 or 8 cubita in 
length. My opinion is that the cultivation of jute is gradually increasing, and this year 
(1873) it has increased 50 per cent, over that of last year. * * * *.*.** T^* 
quality of jute is year after year deteriorating, and the cultivators in their anxiety to bring 
to market a large quantity of jute do not pay attention to the careful preparation of the fiber. 
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Cereals are pfGnerally grown ou jute-lands. The growth of jute for three sDCoeMive y«ir< 
on a piece of land exhausts the soil. Jute is so far an exhausting crop. *••••• 
The preparation of the jute-ground commences in Fehruary and March, and the seeds are 
sown broadcast in April and May. The reaping of the crop begins in Angast and Septem- 
ber. Jute-land is generally plowed three or four times, out as a rule it is not iirigated. 
Both sunshine and rain are necessary for the growth of the plant. Tlie rent of jute-land is 
3 rupees the beegah yearly ; each beegah produces on an average 8 to 10 mannds of fiber, 
and the cost of cultivation and preparation of a mauud of jute is from 1 to 2 lupees, in- 
clndingrent. 

The native mauufaetured products of jute are principally cordage, 
cloth, and paper — the latter to a limited extent — " which under differ- 
ent conditions and circumstances assume very different names." Of 
the first, the range is large, from the thinnest twist, fit for weaving, to 
heavy hawsers for large boats ; intermediate, are twines and cords 
adapted to various economic purposes. Gunny-clotli of three distinct 
varieties (each having grades belonging to itself) are manufoctured— 
thick and close-woven, like good canvas ; thin, dense, and close- woven, 
used by the poorer classes for purposes of wearing apparel, generally by 
the women ; and thick, coarse, and loosely woven, used for sails, for pack- 
ing large, bulky articles, or for the outer covering of packages, &c. 
The process of converting jute into paper is very similar to that followed 
in the case of rags. 

It is stated that the mills at work at the time the commission pre- 
pared their report, consumed about 700,000 maunds of the fiber annually, 
and when other mills then in process of construction had been completed 
the consumption would rise from 40,000 to 50,000 tons per year. The 
manufactures turned out by these mills consist of wool-packs, "twill-bags, 
and plain bags, of which 25 per cent, are reserved for local use, and 75 
per cent, exported to Australia, Burmah, Colombo, Madras, and Bom- 
bay. 

The commission directed very particular attention to the subject of 
the effect of jute-cultivation on the soil. The sixteen districts in whicli 
iute is principally grown comprise an area of 22,498,477 acres of arable 
land, of which only 876,324 acres were devoted to jute in 1872. It is 
thought that were the demand for jute to double in the course often years 
it would take up only about one-thirteenth of the arable area. In addi- 
tion to the cultivated and cultivable lands, there is a vast extent of re- 
claimable lands. The continued fertility of these vast tracts, to avoid the 
disasters attending exhaustion, was, therefore, an inquiry of great mo- 
ment. The language of the commission on the subject is as follows: 

It is a well-known law of nature that all plants are in one sense injurious to the soil, inas- 
much as they cannot grow without abstracting some of its constituents, and thereby render- 
ing it poorer than it originally was ; and the jute-plant forms no exception. Atler a careful 
and mature consideration of the local reports, and of the evidence of the large body of agri- 
culturists and experienced persons whom the commission have personally consalted in (b0 
several jute-giowmg districts, 1* have no hesitation in saying that jute does more: gener- 
ally speaking it exhausts and impoverishes the soil to a much greater extent than othercfops. 
In the absence of a sufficient series of chemical analyses of jute-soils under different condi- 
tions, before and after the raising of a jutc-crop, I am unable to say what are thti ptitica- 
lar constituents of the soil which it abstracts ; but that it does abstract some of iti 
constituents very largely is evident, from the necessity which agriculturists find them- 
selves under of re-invigorating their fields with manure and fresh earth collected 
from drains and other ])lHces where vegetable and animal decomposition have depofl' 
ited a rich layer of mold, or leaving them fallow for a time, or by a rotation of 
crops, the crops* being such as are known by experience not to require the same soil 
as the jute. In Ihe case of churs, bhecis, and low lands, this artincial re-invigoration 
is not required, as the silt deposited by the overflow of rivers, the washings of tljj 
lands brought down by rain-water and deposited on low ground, and the enonnoas maas o< 
vegetation which rots in bheels^ effect by natural processes what the ag^cnltnrist oa Ug" 
lands has to accomplish by his own labor ; but the necessity of applying to the soil tboae 

* The report was written by Baboo Hem Chunder Ker. 
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constituents which the jute-plant abstracts exists everywhere. Nor are the adverse opinions 
[auoted in the report] really opposed to this deduction ; for it may be that in those places 
where the soil appears not to be exhausted the rain-fall and drainage are such as to ob- 
viate the necessity of artificial manure ; or the soil there may be so rich in those particular 
constituents which promote the powtb of the jute-plants that a succession of crops does 
not appreciably exhaust it : nay, it may adapt the soil for the better growth of other crops. 
As to the degree to which the soil is exhausted by the cultivation of jute, I am disposed to 
concur with the collector of Jessore, that ordinarily even virgin land which has been broken 
up for a first crop will, in the second year, lose about 25 per cent, of its productive power ; 
and that even though afterward heavilv manured, its yield in the third year will be about 
one-half of the first year*s crop. It is from this conviction of the exhausting power of jute 
on soil that this crop is so frequently shifted from field to field ; and I can testify from my 
own observation and inquiries that, except in the case of churs flooded annually, and very 
low lands which derive similar benefits bv drainage, it is in a very few instances only that 
jute is grown on the same land for more than three years successively. 

The remedies for exhaustion as generally practiced are three : first, 
application of manares; second, rotation of crops; third, allowing the 
land for a given time to lie fallow. The manures commonly used are 
cow-dung and weeds from overflowed lands, ponds, &c., ashes, house- 
sweepings, oil-cake, burnt roots of old jute-plants, and the stubble of 
rice-crops. The leaves of the plant itself which fall off and rot on the 
ground serve also as a manure ; in Nowgong the dried leaves, branches, 
aud stems of the old plants that rot on the ground are considered by the 
people as the *'best manure." Eotation is practiced to a greater or less ex- 
tent in all the jute-growing districts, but there isno uniformity of system. 
^'Different crops are sown in different seasons of the same year, and for 
two or three years, or on alternate years, according to the caprice or the 
necessities of the cultivators, and then the jute is dropped for a year or 
two when it will no longer grow to advantage.'' 

The crops most generally chosen for notation are mustard, rice, to- 
bacco, linseed, and various descriptions of vegetables. The practice of 
several districts cited by the commission may be referred to as illus- 
trating the system of rotation to some extent. In Bogra, the jute is not 
cultivated on the same piece of land for more than two, or at the most 
three, years in succession. Mustard is frequently sown on the land af- 
ter the jutecrops are cut. The land is then sown with rice and other 
seeds for two or three years, when it regains its fertility, and can then 
be sown with jute. In Midnapore the rotation after the removal of jute 
is (1) some sort of inferior grains; or (2) Ichomya^ a kind of cotton ; or 
(3) sugar-cane, and then jute again. In some parts of the district, jute, 
then some kind of pulses ;* then paddy or sugar-cane, and jute again. 
In Hooghly an inferior description of aus paddy, as well as the real au8 
paddy and pulses, is usually rotated with jute. The pulses form a second 
crop in the same year that the jute is sown ; but when aus is alternated 
with jute it takes its place. It is in fact the «u«-paddy land on which 
jute is grown ; owing to the difference between ^he two seasons respect- 
ively necessary for the jute-crop and pulses, both the crops are grown 
on the same land within the year. In years in which jute is not culti- 
vated on a certain land it is cultivated with the.aw^ paddy, and it 
usually depends on the nature of the demand and the price in the market 
for the ryots to choose whether to cultivate paddy or jute in a certain 
yeai;, In some places indigo is rotated with jut«. 

Burdtcan, — After thejute has been cut, winter cereals, or mustard, pease, 
and the like are sown, but they cannot be said to be in rotation with 
jute. On the same land this plant is not grown for more than a year, as 
it exhausts the productive power of the soil. Aus^ or sugar-cane,which 
really takes the place of fallow, is sown the next year in rotation. 

^Leguminous plants, such as beans, pease, &c. 
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Eelatingto practiced or proposed labo^•8a^ing methods of eliminating 
tbe jute-fiber, the commission object to the plan of breaking the stalks 
by passing them through a mill such as is used in pressing out the juice 
of the sugar-cane. The disadvantages cited are : first, loss by injury of 
the stalks, which are used, when stripped, for several economic pur- 
poses;* secondly, the employment of labor for pressing the stalks under 
rollers, and the cost and trouble of separating the broken particles of 
the stalks from the fiber, which will, in the course of the process, remain 
adhering to it, and, making it woody, will add to the cost of production, 
and it is considered doubtful if the improved quality of the fiber and 
its enhanced price would cover the additional outlay. But the commis- 
sion say : 

The employment of machinery for the separation of fiber cheaply and effectaally wonlJ 
doubtless be very desirable, and it would be worth the while of goyernment to offer premiams 
for machines for .the purpose. The primary conditions which a machine for the purpose 
18 to fulfill, are, first, that it must be so cheap that it would be within the reach of the balk 
of the cultivators of this country ; second, it muf^t be so easily worked that ryots of ordi- 
nary intelligence should be able to use it : and, third, it must be so simple that any village 
smith should be able to put it in order when required. Such a machine would eflfect a radi- 
cal change for the better in the present rude and defective process of separating the fiber. 
****** Unless its cost be so low as to brin^ the machine with- 
in the reach of ordinary cultivators, it would prove unavailing, as paid factory labor in 
large establishments will not be able to compete with the private enterprise of cultivators 
who devote their leisure hours to the undertaking, but who would not tender such leisure 
to factors. 
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In thirty-six States there are now thirty-nine diflferent industrial col- 
leges which have received the national endowment granted by Congress 
under the act of July 2, 1862. Louisiana has established one during 
the present year, and it is already in successful operation. Every State, 
except Nevada, has established one or more. Georgia and Missouri 
have each two, located in different parts of the State, but belonging to 
one university. If we count two additional colleges for these States, 
the number will be forty-one. All are in operation, except those of 
Florida, !North Carolina, and Texas. Those of Indiana and Louisiana 
have been opened during the present year. The number of professors 
and assistants employed in them is 435; and the number of students, in 
attendance is 3,669. Of the land granted by Congress under the pre- 
ceding act, 12,577 acres have been sold during the year by five States- 
Iowa, Kansas, Michigan, Minnesota, and Wisconsin — at an average 
price of 8^.36 per acre, amounting to $54,835. The number of acres 
remaining unsold is 1,049,734. There are only ten States which have 
not sold all their land. They are Illinois, Iowa, Kansas, Michigant 
Minnesota, Missouri, Nebraska, Nevada, New York, and Oregon. Ne- 
braska, Nevada, and Oregon have not sold any of theirs. The dispo- 
sition of the curators of these colleges during the year appears to have 

""The fiber is not tbe only valuable part of the jate-plaut, as the stalks and steniB, wbitl^ 
are applied to a multitude of uses bj the natives, are of great importance to tLem. Tbey 
are somewhat like willow switches, beautifully white, straight, and light, thouiph nUlier 
brittle. They are made into charcoal for gunpowder and fire-works, and are osedror fences, 
especially for the basket-work inclosures in which betel-pepper vine is caldTsted, v^ 
which is universally consumed, by nabob and peasant alike. These stalks are alio largcilT 
used in supplying fuel for burning the myriaas of worms which infest the bottoms m 
sides of the native craft, and which, if not so destroyed, would speedily render these finUl vei* 
sels nothing but riddles — Warden, 
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een to make them more industrial and less literary in their character, 
od to make labor compulsory and unremunerative, so far as it is educa- 
onal or designed to illustrate the branches taught ; but beyond this to 
?ave it voluntary, and to pay for it according to the amount performed 
nd the skill with which it is executed. A table of statistics, presenting 
1 a condensed form a considerable amount of interesting information 
Dnuected with the colleges, may be found at the close of this article. 

ALABAMA. 

Agricultural and Mechanical College of Alabama^ at Auburn^ Rev. L T. 
Ickenor, D. D.^premlent, — This college is making steady and substantial 
regress, notwithstanding its financial embarrassments, occasioned by 
ae depreciated condition of the state certificates, in which the revenue 
f the Agricultural College fund has been paid, and the inability of the 
tate to make appropriations for the erection of suitable buildings for 
tie accommodation of the students. There are six more students in 
ttendance during the present than the last year. The farm has been 
mch improved, some additions have been made to the chemical ap- 
aratus and library, and the buildings have been repaired. Bxperi- 
lents have been conducted on the farm in the culture of wheat, cotton, 
arn, grasses, and forage-plants. The largest yield of wheat was 28J 
•ushels per acre. Orchard-grass and clover yielded three tons per acre 
t the first cutting. A second cutting was made, but the yield was not 
oted. 

The college has seven professors, a surgeon, and a quartermaster: 
lCv. I. T. Tichenor, D. D., president, and professor of agriculture ; R. 
L. Hardaway, A. M., civil engineer, commandant, and professor of en- 
ineering ; Alexander Hogg, A. M., professor of mathematics ; W. C 
tubbs, A. M., professor of natural sciences ; J. T. Dunklin, A. M., 
rofessor of languages ; O. D. Smith, A. M., professor of English ; Rev. 
\. B. Ross, A. M., professor of moral philosophy 3 J. H. Drake, M. D., 
argeon ; and E. T. Glenn, quartermaster. It is the duty of the surgeon 
) attend upon the cadets at the college when called upon professionally 
)r that purpose by any of the officers of the college ; and of the quar- 
jrmaster, to have in charge the supplies to be furnished for the cadets, 
ud to issue them upon the order given by the president, at prices fixed 
y the board of directors. 

The number of students in attendance during the present collegiate 
ear is 108, 36 of whom are pursuing agricultural, and 47 mechanical 
:udies. 

Arkansas. 

Arkansas Industrial University , at Fayetteville, Albert W. Bisko})^ A.' 
r., president — This university has seven professors and three instruct- 
rs. During the year, O. G. Gray, A. M., has been elected professor of 
lathematics and civil engineering; James Mitchell, A. B., professor of 
istory and English literature ; Mrs. T. L. Sutton instructress of the 
•ainiug-school ; and J. L. Thompson superintendent of the farm, 
here are six departments in the university : The classical department, 
le agricultural, the engineering, the commercial, the normal, and the 
reparatory. The commercial department has been established during 
le present year, and the course of study occupies two years. Each de- 
artment has one course of study, except the normal, which has two 
ourses, one of three years and the other of two. The course in a,gri- 
ulture occupies four years, and is as follows : 
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First year — First term. — Algebra, pliysical geography, mauual of 
farm, free-band drawing, practical agriculture, lectures, English dictiou 
and elocution, physiology. Second term, — Algebra, natural philosophy, 
English diction and elocution, practical agriculture and pomology, free- 
hand drawing. Third term. — Geometry, botany, natural philosophy, 
manual of farm, practical agriculture and horticulture, free-hand draw- 
ing. Second year — First term. — Geometry, chemistry, botany, gen- 
eral history, lectures on management of soils and crops. Second term.'- 
Chemistry, laboratory practice, general history, lectures on breeding, 
races, history and management of stock, plane trigonometry, mechani- 
cal treatment of soils, and drainage. Third term. — ^Mineralogy, survey- 
ing, chemistry, qualitative analysis, botany, rhetoric, propagation of 
plants, seedlings, grapes, and small fruits. Third year — First term^ 
Astronomy, chemistry, qualitative analysis, zoology, chemical treatment 
of soils and manures, orcharding. Second term. — Geology, English litera- 
ture, book-keeping and farm records, entomology, farni-engineering, 
road-making, farm-machinery and farm-architecture. Third ierm^ 
Logic, physical geography and meteorology, science of government, ru- 
ral architecture. Fourth year — First term. — ^Mental philosophy*, 
political economy, rural law and economy, animal husbandry. Second 
ferwi.-^Moral philosophy, history of civilization, constitutional laws, 
fruit-culture, and forestry. Third term. — Meteorology, landscape-gar- 
dening, veterinary surgery, current history. 

The outside of the university building, which has been in course of 
construction during the present year, is now completed, and the work 
on the inside will be finished in 1S75. The building is made of brick, 
stone, and iron, and appeai*s as represented in the engraving on the op- 
posite page. Some slight variations have been made in the original 
l)lan as briefly described in the Eeport of the Department for 1871. As 
now constructed, it is 214 feet long in front, 123 feet depth of wing, Si 
feet depth of center, and five stories high. It will contain, when com- 
pleted, thirty class-rooms, seven lecture-rooms, including chemical 
laboratory, chapel, and library-rooms, and four offices. It is to be 
warmed by steam-heating apparatus, with Kuttan ventilation, and will 
accommodate 700 students. 

Some improvements have been made on the farm and some crops 
raised. Ten acres of corn have been cultivated and fifteen acres of rye, 
besides beets, pease, beans, onions, carrots, parsnips, cabbages, tomatoes, 
sweet potatoes, watermelons, muskmolons, cucumbers, punapkins, and 
squashes. A considerable amount of labor has also been performed by 
the students in removing trees, grading lands, and making roads and 
fences on the university grounds. The labor system is voluntary, and 
students do not work more than three hours a day, except Saturdays. 
The compensation for labor is 5 to 10 cents per hour, according to the 
amount and quality of the work done. The sum paid to students f<w? 
labor during the year is 8906.93. All able-bodied male students are 
required to engage in military drill twice a week, under the instruction 
of the professor of military science and tactics. The uniform prescribed 
consists of a suit of cadet gray-mixed cloth, of the color and quality worn 
at West Point, and a cap of dark-blue cloth, having the initials A. 1. U* 
on the front, and surrounded by a silver wreath. 

Provision has been made this year for 237 beneficiaries. These and 
the normal students are entitled to free tuition, the former for foor 
years and the latter for three, with the exception that each is reqoiied 
to pay a matriculation-fee of $5. Other students are now charged $10 
per term in the collegiate department and $7 per term in the prepaia- 
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toiy department aud training-school. The number of students in the 
university during the present collegiate year is 272, 16 of whom are pur- 
suing mechanical studies. 

CALIFOENIA. 

Cniversity of California — Collegesof Agriculture and tlie Arts, at BerJceley, ' 
Daniel C. Crilmanj A. J/., president. — The faculty of this university has 
l)een considerably increased since the last year. Eugene W. Hilgard, 
Ph. D., late professol* in the University of Mississippi, has been elected 
professor of agriculture and agricultural chemistry; William Ashburner, 
professor of mining ; Edward E. Still, A. M., professor of the English 
language and literature; and several instructors and assistants have 
been added. It now comprises seventeen professors, seven instructors, 
ten assistants, and two lecturers, making the entire number thirty-six. 
Twenty-seven of these are employed in the colleges of agriculture and 
the arts. Mr. John D. Hoffmann, the instructor added in industrial or 
instrumental drawing, which has now become so important as to make 
it indispensable to high attainments in mechanics, civil engineering, 
mining engineering, architecture, and naval construction, was educated 
in the polytechnic school at Carlsruhe, in Germany, and will give instruc- 
tion in the most difficult branches of that art. 

During the present year a new impulse appears to have been given 
to the operations of the College of Agiiculture. A practical course of 
agriculture is now being prepared which will comprise the orchard, 
nursery, botanical garden, and arboretum; and other departments will 
be added as soon as circumstances will permit. Arrangements have 
been made for a course of lectures on the practice of agriculture, the 
improvement of varieties of plants and animals, and on the relations of 
science to agriculture. The ^^ university farm^ has been surveyed by 
a competent engineer, and the proper places marked out for agriculture, 
horticulture, botanical garden, forestry, roads, paths, and bridges. It 
is placed under the care of an able agricultiirist and well-trained gardener, 
who has charge of the horticultural work. A portion of the ground has 
been deeply plowed, subsoiled, cross.plowed, and harrowed. A part of 
it was sown with oats, but the greater part has been prepared for orchard- 
land, upon which the following trees, now in readiness, will soon be 
planted: Two hundred and seventy -five apple-trees, 270 pear, 152 cherry, 
hi plum, 173 i)each, 40 apricot, 2 quince, and 15 nectarine. In no case 
are there moie than two specimens of a single variety of any of the trees, 
and in a la'rge portion of them only one. In addition to the preceding, 
C2 varieties of the grape, 2 of the mulberry, 19 of the currant, 6 of the 
blackberry, 36 of the raspberry, 36 of the strawberry, and 16 of rhubarb, 
will be planted. The orchard is designed to be purely experimental, in 
order to test the adaptation of the different trees to the soil and climate 
of California. It is intended to furnish, as soon as possible, cuttings 
and roots, to be cultivated for experimental purposes in various portions 
of the State ; and it is expected that the university orchards and gardens 
will, in time, afford a reliable catalogue of trees and other plants adapted 
to the wants of the orchardists and horticulturists of California and 
even other parts of the Pacific coast. The botanical garden has been 
laid out, and is in course of thorough cultivation preparatory to the 
reception of the various plants to be cultivated in it. 

Manual labor of the students has been employed, and, so far as it is 
required about the university buildings and grounds where the students 
can at present work, preference is given to them, and they receive a proper 
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compensation for their labor. During the vacations, on Saturdays, and in 
leisure hours, many of the students have earned a considerable sum 
toward their support. A printing-office has been set up at the university, 
and is under the management of the students, with the approval of the 
faculty. One individual, who does not wish to have his name made 
public, gave 81,600 toward its establishment. A newspaper called " The 
Berkeleyan,'' which is edited and printed by the students, is published 
monthly at $1.60 per year. It contains sixteen quarto pages and many 
valuable articles on the work of the university and general literature. 
Besides learning the art of printing, students receive instruction in 
telegraphy. An engraving of the Agricultural College building is here 
given. Eight neat cottages have been built for the use of students, at 
a cost of 8:31,600. Two of them are located at a distance from the others, 
and are designed for 3'oung ladies, one of which is already occupied. 
Also a barn and two convenient propagatinghouses, with the necessary 
appurtenances, have been built. The barn is a model of convenience, 
and the propagating-houses are very complete. 

The geological museum contains the collections of the geological 
State survey, the Voy cabinet given by Mr. D. O. Mills, the Pioche col- 
lection, and many other gifts received from Mr. Louis Janin, from the 
agents of Wells, Fargo & Co., and from others. There is also a fine col- 
lection of California woods, strobiles, &c., presented by Mr. C. D. Voy,a 
remarkable collection of early stone implements, a full series of Ward's 
casts, and other articles for the beginning of an agricultural and me- 
chanical cabinet. The diagrams used by the late Prof. H. J. Clark, 
late of Massachusetts Agricultural College, in his lectures on vet- 
erinary science, have been purchased, and a special appropriation of 
81,000 has been made for the purchase of Auzoux models, showing the 
internal structure of domestic animals and plants. The library num- 
bers about eleven thousand volumes, besides numerous pamphlets. 

For the encouragement of students in difterent departments of the 
university, the following prizes are offered : For the greatest excellence 
in scholarship of any graduate of the year, the " university gold medal,'^ 
or its equivalent in money, 8125, from the income of the medal-fand 
contributed by many friends 5 for the greatest military proficiency of 
any student, 8100, the gift of Gen. D. W. C. Thompson ; for the 
best original English oration on an appointed theme, by a student of 
the senior class, 850 5 for the best argument in public debate on an ap- 
pointed question, by a student of the junior class, 830 ; for the best 
composition on an appointed theme, by a student of the sophomore 
class, 815; for the best declamation of a selected piece of prose or poetry, 
by a student of the freshman class, 810 — the last four prizes the gifts 
of President Gilman ; for the best essay on free trade, by a resident 
graduate or a member of the senior class, 850 ; for the best examina- 
tion in political economy passed by a student of the senior class, 825— 
the last two prizes the gifts of a friend of the university who prefers 
not to have his name known ; for the best literary production in the 
Spanish language, by a member of the post-graduate or any of the 
lower classes, 850 ; for the gi'eatesfc proficiency in the Spanish language, 
by a member of the junior class, 830; by a member of the sophomore 
class, 820— the last three prizes the gifts of Mr. Charles F. Gopertz, 
instructor in Spanish ; for the greatest proficiency in engineering, by » 
member of the senior class, 850, the gift of Professor Frank Soul^; for 
the gieatest proficiency in chemistry, by a resident graduate, ^50, the 
gift of Professor W. B. Rising; for the greatest proficiency in mining^ 



PROGRESS OF INDUSTRIAL EDUCATION. 317 

by a member of the college of miuiug, 850, the gift of Professor W. 
Asliburner. 

The Dumber of students in the university, including all the depart- 
ments, during the present collegiate year is 228, 43 more than last year. 
Of this number 94 are in the classes of science, 72 in the classes of let- 
ters, and G2 not assigned to classes. The number of young ladies in 
the university is 37. 

COIs^NECTICUT. 

Yale College — Sheffield Scientific School^ at Neic Haven, Rev. 2foah Por- 
ter, JJ. I)., LL. D., president — ^The scientific school has fifteen profes- 
sors and sixteen instructors ; and the college, including all the depart- 
ments, has forty -nine professors and thirty-eight tutors, instructors, 
assistants, and lecturers, making the number of the faculty in all eighty- 
8even. Mr. John E. Clark has been elected to the professorship of 
mathematics in the scientific school, during the present year. An entire 
reorganization of the special courses has been made, and will go into 
operation during the year 1875. In the select coarse it has been de- 
termined, while giving a general knowledge of the elements of several 
sciences, to make one in particular more prominent than the rest ; and 
geology, as involving to a greater or less extent the study of several, 
was selected. The two terms of the junior year are devoted to descrip- 
tive miueralogy and blow-pipe analysis, and during the same two terms 
physical geography and astromony are also studied. In the third term 
zoology and botany are begun, the study of both being accompanied 
with excursions. Zoology also extends through the first two terms of 
the senior year, and during the third term mineralogy is studied. With 
the beginning of the second year geology is commenced, and continued 
without intermission through the thiiS term, accompanied at proper 
seasons of the year with excursions. The general studies i>reviously 
pursued in the select course will be continued as before the re-orgauiza- 
lion. 

The laboratories for the study of chemistry and determinative min- 
eralogy have been nearly doubled in size. The large lecture-room in the 
third story of Shefiield Hall has been changed into a laboratory of ele- 
:sientary chemistry, with accommodations for ninety-six students, for 
the exclusive puri>ose of furnishing instruction to the members of the 
freshman class. It is thoroughly equipped, and will be kept entirely 
independent of every other laboratory. A room previously used for 
drawing has been fitted up as a laboratory for determinative mineralogy 
and blowpipe analysis. Large additions have been made to the zoo- 
logical collections, consisting of dredged marine animals, parts of a gi- 
gantic cuttle-fish, {Architentliis dux, Steenstrup,) taken on the coast of 
Newfoundland, one of the tentacular arms of which is 24 feet long; oysters 
in different stages of growth ; shells, reptiles, insects, Crustacea, and 
echinoderms : and also to the mineralogical and geological collections, 
including a very perfect pterodactyl from the slates of Eichstadt, Ba- 
varia; and to archaeology. The following is a summary of the different 
collections, as now increased, which belong to the scientific school : Lab- 
oratories and apparatus in chemistry, metallurgy, physics, photography, 
and zoology; metallurgical museum of ores and furnace-products; agri- 
cultural museum of soils^ fertilizers, and useful and injurious insects; 
collections in zoology ; astronomical observatory, with equatorial tele- 
scope by Clark & Sons, of Cambridge, and a meridian circle ; a collection 
of mechanical apparatus ; models in architecture, geometrical d 6rii 
civil engineering, topographical engineering^ and mechanics; c :i 
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adapted to public Icctares, and instraments for fleld-practice ; maps 
and charts, topographical, hydrographical, and geological. The miner- 
alogical cabinet of Professor Brush, the herbarium of Professor Brewer, 
the collection of native birds of Professor Whitney, and the astronomi- 
cal instruments of Professor Lyman, are deposited in the building con- 
taining the other collections ; and Professor Eaton's herbarium, near 
at hand, is freely accessible. The library has received considerable 
additions during the year by donations of valuable geological and 
other books. It now contains about 6,000 volumes. The number of 
scientific journals taken regularly by- the school is sixty-eight — ^ten 
American, twenty-three English, fourteen French, and twenty-one Ger- 
mau. 

The state board of visitors, appointed to visit the Sheflfteld Scientific 
School during the year with special reference to the department called 
the '^ College of Agriculture and the Mechanic Arts for Connecticnt," 
which received the National endowment under the act of July 2, 1862, 
to report to the general assembly of the state, said : ** They have found 
the school in a high state of eflSciency, its number of scholars never 
larger, its corps of able instructors zealous and faithful, and fully deter- 
mined to keep it the leading school of science in the country, a x>osition 
which it is now generally conceded to hold. It is fully carrying oat the 
noble design of its founders and benefactors, and contributes in a large 
measure to the intellectual culture of the State.'' 

The number of students in the Sheffield Scientific School for the pres- 
ent scholastic year is 248 5 in Yale College, including all the depart- 
ments, 1,031. 

DELAWARE. 

Delaware College^ at Keicark^ William H. Piirnellj LL. D., president.-^ 
This college is steadily advancing, although it has not received anything 
from the State till within the last two years, and this has been an ap- 
propriation of only 82,000 annually. It now has five professors, one 
adjunct professor, two instructors, and one lecturer. In addition to the 
lectures given by the regular lecturer of the faculty, twelve other gen- 
tlemen have been engaged to give each a lecture on some subject relat- 
ing to agriculture or literary studies. The professor of agriculture, 
Theodore K. Wolf, Ph. D., has analyzed forty-eight different commercial 
fertilizers, and given their fertilizing elements in a table which may be 
found in the " Circular of Delaware College" for 1874. 

Two years ago females were admitted to the college classes on the 
same conditions as male students, and experience has shown that the 
movement was a wise one. The president says : " The young ladies 
who have been connected with the college during the past two years 
have shown a capacity to understand and appreciate their various 
studies fully equal to that of the other sex. The generous rivalry which 
has been excited has been of mutual advantage, and in the classes to 
which the females have been introduced, admirable order and perfect 
decorum have prevailed." 

During the year the preparatory department has been disconnected 
from the college and has become a distinct institution. It does the same 
preparatory work, however, for the college as formerly, and now con- 
tains 60 students. In the report of the Department of Agricnltore for 
the last year the students in the preparatory department were induded 
in the number of the college, making in all 83. This will account for 
the apparent diminution of the number in the college this year ; bat in 
reality there has been an increase. If the number now in the piepttv 
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{itory department be added to the present number in tlie college, the 
total will be 112, 29 more than last year. 

The number of students in the college during the present collegiate 
year is 52, 8 of whom are pursuing agricultural or mechanical studies. 

FLORIDA. 

Florida State Agri&idtural College^ Hon. Jonathan C. OihbSj president 
of the directors. — ^The trustees of this college have not been able, dur- 
ing the present year, to make any important progress in bringing it 
into practical operation. The secretary, Hon. J. S.Adams, says the 
delay has been occasioned by an unforeseen litigation in respect to the 
constitutionality of the issue of the Florida State bonds, in which the 
proceeds, derived from the land-scrip granted to the State by Con- 
gress, were invested. This litigation is still pending ; but an interlo- 
cutory decision has aflirmed their validity, and a final decision will soon 
be made by the legal tribunal which has the subject in charge. The 
college-fund has been preserved intact, and at the same time increased 
by the addition of the semi-annual interest, except 81,001 paid for ex- 
penses incurred in securing the endowment-fund, at C per cent, in gold 
on the bonds. 

During this period of suspense the trustees have been active in secur- 
ing the largest possible donations to the college-fund, and many liberal 
ofters have been made in different sections of the State; but all are 
conditional, depending upon the location of the college at the points 
specified in the conditions on which the donations are to be made. The 
trustees are sanguine in the expectation that they will be able during 
the next year to locate the college, and complete the necessary arrange- 
ments for putting it into immediate operation. 

OEOBaiA. 

University of Georgia. — Georgia State College of Agriculture and the 
Mechanic Arts, at Athens. Rev. A. A. Lipscomh^ D. D., LL. D., presi- 
dent of the university ^ William Le Roy Broun, LL. D., president of the 
college. — Among the improvements made during the present year is the 
completion of the new laboratory mentioned in the report of the De- 
partment for 1873. As now constructed, it contains rooms for four 
chemical laboratories, as follows : First, a room for qualitative analysis ; 
second, for gravimetric quantitative analysis; third, for volametric 
quantitative analysis ; fourth, for a private laboratory of the professor. 
Also one physical laboratory ; one large lecture-hall ; two class lecture- 
rooms; two drawing-halls, for engineering department; three offices 
for professors ; three rooms for apparatus and models ; one for spectro- 
scopic and microscopic examinations; one for reference-library ; one fur- 
nace-room for metallurgic processes; a battery-room, and a work-room. 
Water and gas are supplied throughout the building. Each laboratory 
will be equipped with all the improved modem apparatus required 
for illustrating and teaching science. It is estimated that (30,000 will 
be needed for this purpose. A fine spectroscope, with six prisms, made 
by Browning, London, has been added to the apparatus. 
" Various important experiments have been conducted on the farm by 
the professor of agriculture to test the effect of different substances on 
plants. Thirty-five different fertilizers have been analyzed by the pro- 
fessor of chemistry, their commercial values determined, and the results 
published for the benefit of the farmers of the State, who have become 
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much interested iu this subject. Also a complete analysis of the cot- 
ton-plant has been made, including the lint, seeds, bolls, leaves, stem, 
and roots, and the constituents composing each part have been given. 
Careful experiments are being made to determine the increased solu- 
bility of ground bone-phosphate by composting it with stable-manure 
and cottonseed. These experiments will tend to the solution of a ques- 
tion of great economic interest to the entire South, namely, whether 
bone-phosphate, ground sufficiently fine, will be so decomiK)sed and 
rendered soluble in the waters of the soil by the action of stable-manure 
and cotton-seed, or by either, as to answer all the purposes of southern 
agriculture. All these experiments are given in full in the report of 
the college for 1874. 

Tuition is now made free to all students residing in the state, and 
forty -eight counties are represented in the college. There are eight 
professors and three instructors in the College of Agriculture, and the 
number of students for the collegiate year is 132, all of whom are attend- 
ing to agricultural or mechanical studies. In the university there are 
13 professors, 3 instructors, and266 students, not including North Georgia 
Agricultural College; including that, 23 professors and instructors, and 
428 students. 

North Georgia Agricultural College, {a dcimrtment of ths jpreceding 
university^) at Balilonega^ Hon. David ^V. Lewi^^ A. M.y' president of ike 
college. — This college has 5 professors and 2 instructors. One pro- 
fessor has been added to the faculty since the last report. Such has been 
the success of this college financially, that the trustees have been Ma 
to. increase, by about $3,000, the amount paid to the professors and in- 
structors collectively for their services during the present year. Fifteen 
acres of good land are now owned by the college, and arrangements 
have been made by which instruction will be given to students in 
practical agriculture on the farm during the next year, to illustrate the 
branches taught in the recitatipu-room. Several of the students hare 
given some attention, during tlie present year, to gardening as a sooioe 
of support. The deficiency in education of a great m^jority of those 
who have thus far entered the college has prevented the professors firom 
entering so thoroughly into the teaching of chemistry, agriculture, 
and the sciences as they have desired; but the number pursuing these 
studies is increasing, and there aie more engaged in them' at present 
than at any former period. It is expected that the legislature of the 
state will make, at its next session, a liberal ax)propriatioii to the col- 
lege for the purchase of philosophical and chemical apparatus, of which 
there is at present a great deficiency. The trustees and faculty of the 
college have full confidence in its success, and are doing all in their power 
to carry out the intentions of the National Government iu making the 
endowment for its support. 

The number of students in attendance during the present collegiate 
year is 1G2, 25 of whom pursue agricultural and mechanical studies. 

ILLIJS^OIS. 

Illinois Imlustrial University ^ at Urbana^ John M. Gregory ^ LL, D*, 
regent. — There are 9 professors, 4 instructors, 2 teachers, 10 asststants, 
1 lecturer on veterinary science, a farm superintendent, and a head 
farmer belonging to this university. The si)ecial instructor in agri* 
cultural chemistry, and the 2 teachers, one in domestic soienoe afid 
the other in wood-carving and water-colors, have been added to tke 
faculty during the present year. The university is oonBtantly ex- 
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tending its work and facilities for instraqtion. Ic has thirteen schools : 
A. school of agriculture, horticulture, mechanical engineering, civil en- 
gineering, mining engineering, architecture, chemistry, natural history, 
Bnglish and modern languages, ancient languages and literature, mili- 
:ary science, commerce, and domestic science and art — each of which 
aas its course of study, and is furnished with the best apparatus, of its 
>wnand of European manufacture, for illustrating its several departments 
3f study. It is contemplated to refit the old university building, and 
ilevote it entirely to the use of lady students, and to the school of 
domestic science and art, and schools for women. 

Tbe publication of a magazine, called The Illini, has just been com- 
menced in connection with the university. It is to be issued ten times 
\ year, in numbers, each containing thirty-two pages, under the man- 
agement of a committee, consisting of two members of the faculty and 
several students from the various schools of the university. It is de- 
moted to industrial education and the literature and science of today, 
ind its object will be to represent fairly the university from which- it 
3manates, to give information concerning it, to record the work accom- 
alished, to give the results of investigations and experiments, and the 
ipplication of learning to the practical arts and afifairs of life. 

A gallery of fine art has been purchased during the year, embracing 
nore than three hundred casts of ancient and modern sculptures, 
statues, busts, and bas-reliefs, and over four hundred pictures, en- 
pavings, and photographs of master-x)ieces of paintings in European 
galleries. It cost $2,500, and its object is to aid in imparting instruc- 
tion in the school of architecture and design connected with the 
miversity. The number of acres of the congressional land-grant which 
remain unsold at the present time^ is 25,440. No land has been dis- 
posed of during the present year. Board for male students can be ob- 
tained in boarding-clubs, formed by the students, at $2 per week. 
Por the coming year board, with unfurnished room, will be provided 
for female students for $3 per week ; with furnished room, for $3.50. 
The maximum expenses for male students, for -the collegiate year of 
:hirty-8ix weeks, at the university, exclusive of books and clothing, are 
^213^ the minimum, $122. 

The number of students in the university during the collegiate year 
s 406, 316 of whom are gentlemen and 90 ladies. One hundred and 
tifty of the whole number pursue agricultural and mechanical studies. 

INDIANA. 

Purdue University — Agricultural College^ at La Fayette^ A. C. Shortridge, 
^resident — This university was opened for the reception of students 
September 17, 1874. Kichard Owen, LL. D., resigned the presidency 
in March of the present year, and A. 0. Shortridge was appointed to 
take his place. The faculty has been largely increased, and now com- 
[)rises six professors, including the president: J. S. Hougham, professor 
)f physics and industrial mechanics ; W. B. Morgan, professor of math- 
ematics and engineering ; John Hussey, professor of botany and horti- 
mlture ; II. W. Wiley, professor of chemistry ; and Eli F. Brown, pro- 
fessor of English literature and drawing. 

During the y|3ar there have been completed a military hall and gym- 
jasium, boiler and gas house, stable and shed, and a workshop. The 
nilitary hall and gymnasium is a frame building 100 feet long, 50 wide, 
md one story high. It is used for military drill and gymnastic exer- 
cises, and cost $6,410. The boiler and gas house is built of brick, and 
21 A 
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is complete in all its parts. It Las facilities for generating steam and 
gas for the boarding-bouse, dormitory', laboratory, and adjacent build- 
ings ; and an engine and force-pump with sufficient power for forcing 
sdl the water necessary for the buildings and carrying the machinery 
of the workshop. The gas-holder connected with the building has a 
capacity of 9,000 cubic feet. The building, with all the appartenanoes, 
cost $34,009. The stable and shed form one compact and connected 
building, ornamental in appearance and convenient in internal arrange- 
ment. The workshop is small, made of wood, and cost 81,000. A small 
brick house and barn were erected a few years ago by Mr. John Purdue 
on the one hundred-acre lot, donated by the citizens of Tippecanoe 
County, and cost 82,500. The boarding-house, mentioned in the report 
of the' Department for 1873, is a brick building, in Italian style, 120 
feet long, Gd feet deep, and three stories high, being flanked with a 
tower at each of the two front angles. The foundation of the main 
university buildings was laid some two or three years ago as stated last 
year, but the superstructure remains to be completed. The entire ooet 
of all the buildings with their appurtenances thus far erected, including 
the foundation of the main university building, is $139,560. They are 
situated on an elevated oblong plateau containing 100 acres, being a second 
bank or terrace west of the Wabash River, of great beauty and com- 
manding a magnificent prospect of the picturesque scenery which sor- 
rounds them. The grounds have been surveyed, and portions of them 
marked out for a botanic garden, orchards, vineyard, and small fruits. 
Some of the orchard-trees have already been set, and the remainder 
will be planted early next spring, as will also the grapes and small 
fruits, and about ten thousand shade and ornamental trees which are 
now in the nurseries and ready to be transferred to the university 
grounds. One thousand dollars have been donated for building a plan^ 
conservatory and hot-house in connection with the botanic garden. A 
well-selected engineering, chemical, and philosophical apparatus has 
been provided, and the geological and mineralogical cabinets formerly 
belonging to Dr. Itichard Owen, former president of the university, have 
been purchased and placed in the institution. Also an appropriation 
has been made to purchase books for a reference library. 

Five hundred and twentj'-six dollars have been paid for live stock for 
the farm, 8205 for farm -implements, 8996 for farm-improvemont8| and 
84,388 for improvements on university-grounds. There have been raised 
on the farm the present year 474 bushels of oats, valued at 8132.00: 30 
bushels of tomatoes, 815 ; 7 bushels of sweet potatoes, 87 ; 110 basnels 
of common potatoes, 899; 500 cabbages, 825; 50 tons of hay, $600; 
800 bushels of corn, 8400 ; and pasturage, 891 ; total 81,419.60. The 
expense of production, including everything, was 8659.77, leaving a net 
profit of 8759.83. The fund derived from the sale of the congressional 
land-scrip has been preserved intact, and now amounts to 8365,000, hav- 
ing been augmented by the sum of 8 152,762. The 860,000 appropriated bs 
the State legislature in 1873, payable in two installments of 830,000eaob, 
have been paid, and 875,000 of the 8150,000 donated by Mr. John Pn^ 
due, to be paid in yearly installments of 815,000, have been paid, being 
all that is due up to the present time. 

Four courses of study have already' been i)repared : 1. A coarse in 
agriculture ; 2. A course in chemistry ; 3. A course in civil engineering; 
4. A course in physics and mechanical engineering. Post-gradoate 
courses can be pursued if desired. The course in agriculture embraces 
the following branches : 

Fresh]man yeab— Ft>5^ term. — Algebra, English language, drawiogr 
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physics, and physiology. Second term. — Algebra, first half 5 geometry, 
secoud half; £uglish language, drawing, physics, first half; chemistry, 
second half; physiology, ^ first half; and botany, second half. Third 
term. — Geometiy, Eugliiih language, bookk^ping, drawing, chem- 
istry, botany, and elements of agriculture. Sophomore year — First 
term. — Plane trigonometry and surveying, business forms, specifica- 
tions, drawing, English language, botany, and chemistry. Second 
term, — Surveying and spherical trigonometry, English language, farm- 
machinery, chemistry, botany, and physical geography. Third term. — 
English language, geology, chemistry, meteorology, horticulture, and 
propagation of trees. Junior year — First term. — Logic, ancient his- 
tory, geology, analysis of soils, economic botany, land-drainage, irriga- 
tion, and mechanical cultivation of soils. Second term — Logic, history, 
origin of soils, natural and artificial fertilizers, propagation, budding, 
and grafting fruit-trees ; management of nursery and orchard, fences 
and hedges, landscai)e-gardening, and principles of farm-management. 
Third term. — English literature, history, principles of zoology, domestic 
gardening, grapes and small fruits, management of bees, management 
of poultry, and principles of farm-mani^ement. Senior year — First 
term. — ^Descriptive astronomy, Constitution of the United States, stock- 
breeding, entomology, drawing, plans and cost of farm-buildings, and 
stock-raising. Second term. — Political economy, mental philosophy, his- 
tory of cultivated plants, comparative anatomy of domestic animals, and 
veterinary surgery, horticulture, green-house, wintering stock, sheep- 
husbandry. Third term. — Moral philosophy, dairy-farming, preserva- 
tion and marketing farm-products, veterinary science, rural law, review 
of sources of pleasure and profit in farm life. 

Tuition is free to all students within the state ; others are charged 
$120 a year. Matriculation fee for the full course is $10 ; room-rent, 
fuel, and lights, $5 per term ; janitor's fee and incidentals, $5 ; board, $3 
per week ; washing, 75 cents per dozen. The number of students in at- 
tendance in the university during the present year is 50. All pursuing 
the course in agriculture are required to participate in the experimental 
operations of the farm. 

IOWA. ^ 

lotca Slate AgricnltHral College^ at AmeSj A. 8. Welch, LL. D., presi- 
dent — This college has eight professors, two assistant professors, six 
instructors, and one lecturer. During the year a new coarse of study 
has been prepared in addition to those alre<'idy established. It occu- 
pies one year, and is designed for those who desire to get a general 
knowledge of the science of agriculture and the operations of the 
farm, but have not the time to devote to a thorough and systematic coarse 
of four years. It embraces farm-accounts, general chemistry, economic 
botany, management of crops, propagation of plants, seedlings, grapes 
and fruits, frui^culture, forestry, insects injurious to vegetation, agri- 
cultural chemistry, analysis of soils, history, races, breeding, manage- 
ment of domestic animals, farm engineering and architecture, draining, 
road making, water-supply, fencing, and machinery. 

A new laboratory- budding has also been erected. It is 70 feet long 
and 40 feet wide. The first story or basement is 11 feet high; the 
second or main story, 15 ; the third, 13 ; and the fourth or attic, 8. 
The basement contains a first-class engine and boiler, with all the nec- 
essary fixtures and machinery for a complete course of mechanics. On 
the main floor is the laboratory. This floor is continuous with that of 
the present laboratory, thus making one of the largest and best ar- 
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ranged rooms for this purpose in this country. The tables will accom- 
modate one hundred students for experimental work in chemistry, or- 
ganic and inorganic, and are well supplied with apparatus for a thorongii 
and practical course in chemistry. There is also a large room for 
quantitative analysis. The next or third floor is devoted wholly to the 
department of physics. Large experimental, apparatus, and recitation- 
rooms are conveniently arranged, and afford the best facilities for the 
prosecution of studies in this important science*. On the attic floor is s 
large and brilliantly-lighted drawing-room, besides rooms for meteoro- 
logical and other purposes. It is believed that this building affords 
the very best advantages for the pursuit of the studies mentioned. 
The legislature of the state appropriated $25,000 for its erection. 

Experiments have been made on the experimental iAvm with Michi- 
gan white wheat, and Surprise, Probestier^ and Excelsior oats, the latter 
of which yielded 5^ bushels per acre, being the largest product of the 
three. There have" been raised on the farm during the year 4,146 
bushels of corn, 361 of wheat, 984 of oats, 214 of rye, 245 of potatoes, 
214 tons of roots, 140 tons of hay, and an abundance of vegetables, 
which have supplied the boarding-hall of the steward's department of 
the college. Of the grounds of the department of horticulture and 
forestry, which has been distinctively established during the present 
year, and has for its object the impartation of practical instruction in 
the management of nurseries, orchards, forestry-plantations, hedges, 
vegetable-garden, ornamental grounds, and flower-garden, there are 
7 acres in forest, 8 in orchard, 3 in small fruits, 6^ in vegetable-garden, 
and 6 in nurseries. There have been planted 10,600 green ash-trees, 
2,000 yellow cotton-wood, 3,000 European larch, 500 catalpa, and 1,000 
honey-locust. Special attention is given to the study of botany. Stu- 
dents in the sophomore class recite three times a week in structond 
botany during the first term of the course, and attain such proficieD(7 
in the analysis of plants as to be able to classify most of those with 
which they come in contact. In the second term, those who intend to 
pursue the subject further spend two days each week in the study (tf 
the more difficult natural orders, as a preparation for the studies of the 
junior year. Of tl^ land granted by Congress to the state for the 
endowment of the college, under the act of July 2, 1802, 1,000 acres 
have been sold during the present year, at an average price of 82.78 
per acre. The number of acres remaining unsold is 198,262. 

The students in attendance during the present collegiate year nam- 
ber 295, 70 of whom are pursuing the agricultural course, and the re- 
mainder mechanical and scientific studies. There are 96 ladies in the 
college. 

Kansas State AfnicuUural College, at Manhattan^ Rev. John A. AndenoWj 
president. — An effort has been made during the present year to modify 
the instruction given in the college, and make it purely industrial in its 
character, rather than professional. To effect this object, the courses of 
study have been reconstructed. Some branches have been exclndedt 
others have been introduced, and the whole presented in the order of 
their practical value. Three professors have been retired, and one 
added. The literary course has been abandoned. There are now three 
courses of study — the farmer's course, the mechanic's course, and tho 
woman's course. The farmer's course and the woman's occupy ^ 
years each, and the mechanic's five. Each course is accompanied by 
practical instruction iu the subjects taught. In the farmer^s course the 
instruction consists of farm-tillage, use of farm-implements, fiEurm-drtin- 
age, propagation of plants by seeds, cuttings, and layers, improvement 
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)f varieties, grafting, pruning, and forest-culture. The farmer's course 
s as follows : 

First year — First term. — Practical agriculture, botany, drill in aritli- 
netic and book-keeping, industrial. Second term — Practical agriculture, 
>otany, drill in English and penmanship, industrial. Second year — 
First term. — Practical horticulture, arithmetic and bookkeeping, Eng- 
ish structure, industrial. Second term. — Practical horticulture, physics, 
economic entomology, industrial. Third year — First term. — Compar- 
itive physiology, inorganic chemistry, practical geometry, industrial. 
Second term, — ^Practical agriculture, organic and analytical chemistry, 
ilgebra, industrial. Fourth year — First term. — Agricultural chemis- 
try, economic zoology, rhetoric, industrial. Second term. — ^Chemical 
physics, mechanics, political economy, industrial. Fifth year — First 
)erm. — Meteorology, economic geology, mental philosophy, industrial. 
Second farm.— Mineralogy, logic, practical law, industrial. Sixth year — 
First term. — United States Constitution, moral philosophy, history, in- 
lustrial. Second term. — Modern history and literature, Butler's Anal- 
)gy, industrial. 

The study of the languages is not required in any of the courses ex- 
cept the woman's, and in that, only the French and German are studied 
luring the fifth year. Full instruction, however, will be given in these 
anguages to all students who desire it. Latin is taught only for a short 
time, for the purpose of enabling the student better to understand the 
technical terms found in the sciences ; but even in this case It is an 
Dptional study, and is continued no longer than is necessary to accom- 
[)lish the object indicated. Kecitations are graded daily upon the scale 
3f one hundred, and an examination of all the classes is made at the 
3lose of each month, the grade of which is reckoned in the monthly aver- 
ige as equal to that of five recitations. Any student not attaining an 
average grade of sixty for two months is promptly dropped to a lower 
?lass, and, if there is none, is excluded from college until able to do so. 

All the students are required to labor on the farm, in the carpenter- 
shop, wagon-shop, blacksmith-shop, paint-shop, turning-shop, scroll- 
sawing, carving and engraving shops, photographing-room, or the 
jewing, printing, and telegraph departments. Tools of the best quality 
are furnished them by the college, without charge for ordinary wear. 
Seven thousand dollars have been expended during the year in equip- 
ping the industrial departments. Students receive no remuneration for 
educational labor, but for other work they are paid 3 to 10 cents per 
hour. Some pay half their expenses by their labor, and in some excep- 
tional cases the whole. Tuition is free, and there are no contingent ex- 
penses, except a charge of 60 cents to those who receive instruction in 
instrumental music. Good board is furnished for $2.50 per week. Some 
students, by renting a house and boarding themselves, redi^ceit to $1.11 
per week. During the present year 1,785 acres of the coujgressional 
land-grant have been sold, at an average price of $6.93Jper acre. The 
number remaining unsold is 35,040 acres. These lauds were carefully 
selected, in 1863, by commissioners, who examined the immense body 
of Kansas lands then unclaimed. Those chosen were of so good quality, 
that the commissioners reported that ^^ each quarter-section would make 
a good farm." In consequence of improvements made near them, often 
on adjoining tracts, they have been much increased in value^ and are 
very desirable at the prices and terms offered, which are one-eighth cash, 
the balance in seven equal annual installments, with interest at 10 per 
:^nt.; any greater portion of the whole amount may be paid in cash at 
:he time of purchase. 
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The collepre bas eight professors, including the president, and six as- 
sistants. The number of students in attendance during the preseot 
eollegiate year is 183, 59 of whom are females. All pursue afi^ricnltnral 
or mechanical studies. 

KENTUCKY. 

Keniucky University — Agricultural and mechanical college^ at Lexing- 
ton. John B. Bowman^ LL.t>.^ regent — There are seven professors and 
one instructor in the agricultural and mechanical college, and in the 
university, including all the departments, twenty-seven professors and 
five instructors, besides the two superintendents of the agricultural and 
horticultural departments. A change has been made in the faculty, by 
the election of A. B. Orandall, B. S., professor of natural history. A 
signal-service station, under the direction of W. S. Jewell, has been es- 
tablished in connection with the agricultural and mechanical college, 
which has afforded it important facilities for making valuable observa- 
tions in meteorological science. The regent of the university says 
that the great value of these observations, to the cause of agricultoie, 
has been fully demonstrated in the growing and saving of the crops 
raised on the college-farm during the present year. A daily record has 
been kept of the thermometer and barometer, of the direction and velo- 
city of the winds, and of the amount of rain and snow which hare 
fallen. The five societies, connected with the various colleges of the 
university, have undertaken the publication of a societ^'-paper, called 
'*The Collegian of Kentucky University .'' • It is issued semi-monthly^ 
and conducted by a committee of editors, composed of one member from 
each society, and an editor-in-chief, chosen by this committee from the 
members of the university. It is designed not only to make this paper 
interesting to the student as a repository of college news, but also a 
source of improvement in English composition to those students who 
may prepare articles for its pages. 

Valuable improvements and experiments have been made on the farm 
in the production of various crops, and especially in raising root and 
soiling crops for feeding cows for dairy purposes. The horticultural 
department 'has also been improved, and a large number of plants and 
shrubs have been added to the collection in the greenhonse. The mu- 
seum of natural history contains about 20,000 specimens, which have 
been collected x^rincipally through the energy and liberality of Begent 
Bowman. By an act of the state legislature, duplicates of all theool* 
lections made by the geological survey of the state, now in progresSi 
under the direction of N. S. Shaler, are to be presented to this colleger 
which will add largely to its usefulness and facilities for illustrating geo- 
logical science. 

The number of students in the agricultural and mechanical oollege 
for the present collegiate year is 180, 44 of whom pursue agricnltaral 
studies. The number in the university, including all the departments, 
is 406. 

LOUISIANA. 

Louisiana State Agricultural and Mechunical College^ at Neic Ortentft 
Major J. L. Cross^ president, — This college was incorporated April 7, 
1874, and is called the ^< Louisiana State Agricultural and Meduiaioal 
College." The act of incorporation declares that it ^< shall be under tk 
control and 8ui>ervision of thirteen persons, to be known as the Boaiu 
of Control of the Louiaiana State Agricultural and Mechanical OolVefit 
of which body the governor of the State, the lieutenant-gOTemoTi W 
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chief justice of the state, and the superiutendeut of public education 
shall be ex-officio members, aud the remaiuing niue members shall be 
appointed by the governor, by and with the advice of the Senate, three 
of whom shall serve for one year, three for two years, and three for three 
years ; and as vacancies occur at the end of one and two years, and 
annuaJly thereafter, they shall be filled by appointments to continue for 
the term of three years, which is hereby constituted the regular term 
of office for the members of said board of control.'' The act further 
' declares that ^^ to entitle pupils to admission into said college they shall 
be residents of the state, of the age of at least twelve years, and be 
found competent in the branches of good English education to enter 
upon the studies prescribed ; provided there shall be no distinction of 
race or color in the admission, management, or discipline of the institu- 
tion; and provided further that the board of control may make regula- 
tions and restrictions as to the number of pupils admitted, whenever 
the same may be necessary to secure to any and all the parishes of the, 
state a proportion of the pupils privileged to attend the college.' 
Tuition is free to students nominated by members of the state legisla- 
ture, each senator having the right to nominate two, and each repre- 
sentative three. 

The college was opened temporarily in the Louisiana University 
building at !New Orleans, June 1, 1874; but its permanent location is 
about four miles east of the city, on the Chalmette battle-ground, in 
the parish and county of Saint Bernard, where General Jackson fought 
his famous battle with the British under General Packenham, the 8th 
of January, 1815, and near where the Jackson monument is erected. 
The college will be moved to that place as soon as the necessary build- 
ings can be provided for its accommodation. The state owns two hun>- 
dred acres of land there. It is intended to erect on the college- grounds 
a .college-building, chapel, dormitories for students, and houses for the 
president and professors; and to improve the grounds with avenues and 
parks commodious for military drill and gymnastic exercises. It is also 
contemplated to have a model and experimental farm adjacent to these, 
provided with all the implements and appurtenances necessary for prac- 
tical agriculture, stock-raising, horticulture, and fruit-gi*owing. In 
connection with the mechanical department there will be a workshop 
for teaching the practical art of type-setting, spelling, and punctuation. 

The college has three professors and two tutors. Major J. L. Cross, 
president and ])rofessor of mathematics, civil engineering, and military 
tactics ; A. L. Perry, M. D., professor of natural philosophy and chem- 
istry ; L. W. Sewell, professor of history and English literature ; T. W. 
Carter, tutor in architectural and mechanical drawing; and Augustus 
Bemau, tutor in modern languages. Three courses of study hav« been 
prepared : An agricultural course and a mechanical course, each occu- 
pying four years; and a preparatory course, occupying two years. 
Evening classes have also been opened, five evenings in .the week, for 
the benefit of young men who are engaged during the day in the various 
arts and trades. The professors of the college have established a paper, 
called the ^< Agricultural and Mechanical College Journal," which is 
edited by the professors aud printed by the students. It is devoted to 
scientific and practical education in agriculture and the mechanic arts, 
and is issued monthly. All able-bodied students will be required to 
l)erform a small amount of labor for practic^il instruction. Those who 
wish to labor more than the amount required will be furnished, to a 
limited exteut, with work for which they will receive a proper remuner- 
ation. 
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According to the report of the board of control, made at the close of 
the present year, the congressional grant of 210,000 acres was sold for 
87 cents per acre, anionnting to $182,630. This sum with interest ac- 
crued after investment, amounting to $205,280, was invested in Louisi- 
ana 6 per cent, bonds, bought at a discount, the number of bonds por- 
chased being 327 of 81,000 each, making the fund nominally 8327,000. 
These bonds, on account of depreciation, have been diminished by 40 
per cent., giving the sum of $196,200, on which the state has agreed to 
pay 7 per cent, interest, semi-annually, and has made an appropriation 
of $130,800 to make good the loss of the 40 per cent, discount on the 
bonds. It has also agreed to appropriate $10,000 annually, for five 
years, for purchasing a site for the college and erecting buildings. The 
first installment of $10,000 has already been paid. The college also has 
coupons and warrants for interest^ on the fund amounting to f ^,990, 
and cash in hands of the treasurer of the board of control to the amoont 
of $11,110.77. The financial condition of the college, theretbre, accord- 
ing to the report, is as follows : Xew consolidated bonds bearing 7 per 
cent, interest, payable semi-annually, $196,200 ; coupons and warrants 
for fractional coupons payable out of delinquent interest tax as collected, 
$22,990 ; cash in state treasury and in the hands of the treasurer of 
the board of control, $11,110.77; appropriation for college site, $10,000; 
making the sum total on hand and certain, $240,300.77. In addition to 
this are contingent assets which are considered certain, the only con- 
tingency being whether the state legislature will or will not squarely 
perform the obligations of the contract assumed. They are as follows: 
Appropriations provided for in section 6 of the act incorporating the 
college, to pay deferred payments for site, $40,000 ; appropriations to 
make up loss sustained by scaling $327,000 down 40 per cent., $130,800; 
making the total contingent fund $170,100.77. The entire property of 
the college, as thus estimated, including the certain and the contingent 
fund, is $411,100.77 

The number of students in attendance, for the part of the present 
year during which it has been in operation, is 60. 

MAINE. 

Maine State College of Agriculture and the Mechanic ArtSj at Oram, 
Eev. Charles F. Allen, l). J)., president, — There are now six professors, 
' one assistant professor, and a farm superintendent connected with this 
college. Some changes have been made in the faculty since the report 
of last year. Alfred B. Aubert, B. S., has been elected professor of 
chemistry, and Lieut. W. S. Chaplin professor of modern languages and 
military science, in place of Randall Whittier, resigned. The services 
of the lecturers on dairy-farming and on market-farming and gardening 
have been discontinued. Additions have been made to the chemical, 
astronomical, engineering, and natural-science apparatus. 

A new barn 150 feet long and 50 feet wide, with posts 24 feet in length, 
has been completed during the year. The roof is slated and surmounted 
by two large and well-proportioned ventilators, and there are eigbt 
glazed windows in each side of the building besides those over the great 
barn-doors. The barn is clapboarded and painted of a drab-oolor, with 
trimmings of a darker shade. The main floor is 14 feet wide and runs 
lengthwise from east to west through its entire length. The soath side 
is devoted to stables for stock, and provision is made for tying np 
twenty-six head of cattle. The floor on which the cattle stand extends 
back from the manger 5 feet 3 inches to 4 feet 9 inches, according to the 
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size of the cattle, and inclines 1 inch to the rear. In the rear of the 
floor is a trench 20 inches vride and 4 inches deep, for receiving the 
excrement and urine, which are passed into the cellar through trap- 
doors in the bottom of the trench. The stall partitions are carried back 
from the front of the manger to posts two feet in the rear of the stan- 
chions. There are also four pens, 16 feet long, 3 feet wide, and 3 feet 
high, placed in the rear of the stables against the side of the barn, for 
storing sawdust and other bedding for the cattle. On the north side of 
the main floor are the stables for bulls, the pens for calves, the hospital- 
room, the stairways leading to the cellar below and to the ventilators 
above, the room for farm-implements, the granary, and the passage-way 
to the farm-house. The cattle are ied from the main floor, through 
doors ingeniously arranged in the partition in front, which may be 
opened and closed at pleasure. The cellar under the building is deep, 
and constructed with two drive- ways on the south side, so arranged that 
a cart can be driven in through one and out through the other. There 
is also in the cellar a brick cist-ern, capable of holding 300 hogsheads, 
for supplying the cattle with water, which is raised by a pump in the 
barn, and conveyed to a trough, where the cattle are watered. Adjoin- 
ing the cistern is a root-cellar, inclosed by brick walls, and accessible by 
a stairway. It has a trap-door, by ^hich the roots may be passed from 
the main floor, directly to the place of deposit. The remaining part of 
the cellar is used for collecting and composting manures, and for manu- 
facturing compost from muck and other substances. The cellar and 
stables are ventilated by wooden tubes, 4 feet wide and 1 foot deep. 
There are four of them on each side of the building, which pass up 
against the sides to an opening at the top, formed by a wire-netting 
under the eaves. The hay is stored on the scaffolds on each side of the 
main floor, to which it is conveyed by a horse hay-fork. The building is 
so thoroughly ventilated, that none of the exhalations from the manure- 
cellar or stables can reach the hay, cistern, or root-cellar, and no injuiy 
€an, therefore, arise from these sources. The entire cost of the barn is 
88,000. 

Continued experiments have been conducted in feeding swine with 
cooked and uncooked Indian-corn meal, confirming the previous trials 
that uncooked meal is preferable; with different varieties. and modes 
of planting potatoes ; with drilling wheat as compared with sowing 
broadcast ; and in the use of different kinds of commercial fertilizers, 
a full account of which will be given in the report of the college for 
1874. Several full-blood cattle of the Ayrshire, Durham, and Jersey 
breeds have also been purchased for the farm. 

The number of students in attendance during the present collegiate 
yciir is 121, 18 more than the last year, all of whom pursue agricultural 
or mechanical studies. 

MARYLAND. 

Maryland Agricultural College, near Hyattsville, General Samuel Jones, 
president. — During the year the faculty of this college has been increased, 
by the election of Oapt. William H. Parker, a graduate of the United 
States Xaval Academy, and formerly an instructor in that institution, 
to the chair of mathematics. There are now six professors and one 
instructor in the college. It was found necessary to make some changes 
in the plan of instruction, and the courses of study have, therefore, been 
modified, for the purpose of making the college more definitely a prac- 
tical and technical institution, rather than one for a general and classical 
education. A special course of study has been added to those already 
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adopted, with the object of fitting students for admission into the United 
States IVIilitary and Xaval Academies. A limit of study has been fixed, 
below which students will not be received into the college. This has bad 
the effect to diminish somewhat the number of students, but it has added 
gi'eatly to the character and dignity of the institution. In order to place 
all students on the same level, and to give them the same advantages, 
the trustees of the college have made provision for the free education of 
all students from the state who may choose to enter it. 

The experimental farm has been considerably improved by under- 
draining, and a new field of eleven acres has been cleared and brought 
into a good state of cultivation. The professor of agricoltare has com- 
menced a series of experiments on the farm, which will be prosecuted 
with care and exactness. An effort is being made to furnish the fiEmn 
with the best breeds of live stock and the most improved agricnltoral 
implements. It is hoped that, in time, the college will be abl« to afford 
the agricultural population of the state the most reliable and valuable 
account of experiments, not only with stock and machinery, but also 
with grains, seeds, and fertilizers. The gashouse, which had been burned, 
has been rebuilt, and gas and water have been introduced into the presi- 
dent's house and the other buildings in which they were needed. 

The number of students in the college during the present collegiate 
year is 01, 47 of whom nre pursuing agricultural or mechanical studies. 

MASSACHUSETTS. 

Massachusetts Agricultural College^ at Amherst^ William & Clark^ Ph, 
D., LL. D., iwesident — No changes have been made in the faculty of 
this college since the last year. It has eight professors, one assistant 
professor, and two lecturers. A large number of interesting observa- 
tions and experiments on plants have been made, under the direction of 
President Clark, relating to the circulation, flow, and pressure of tlie 
sap, the functions of the bark, and the expansive power of growing 
vegetable tissue. The enormous pressure of sap, caused by molecular 
force, has been shown by an experiment made with a sqnash. When 
about seven inches in diameter, it was so confined in a stout box, with a 
concave bottom, that the increase of size would be upward. Au iron 
frame was made, fitting easily on its upper surface, and across tbis 
frame rested a lever, chained down at its short ann, and weighted on tbe 
long arm like a steelyard. Tiie upward pressure was so great that it 
broke several levers, and at length lifted six an^ils and a number of 
pails of sand, the whole weighing 5,000 pounds. It then became sta- 
tionary. Accidental wounds made in its skin healed In twenty-foor 
hours, having been covered with a secretion of true cork, the same as 
found on the cork-tree. 

Observations have been made on the growth of the roots of plants. 
A sugar-maple ran under and lifted a solid block of sandstone contain- 
ing 24 cubic feet, and probably weighing two tons. An apple-tree oa 
the college farm sent its roots down through a gravel-bed 8 feet in 
search of water ; and a clover-root, which grew on the banks of the 
Connecticut Eiver, 8 feet perpendicularly. An elm in Amherst ex- 
tended its roots 75 feet from its trunk. The roots of a sqaash-vine^ 
growing on the college farm, were washed out by a garden-hose, and the 
main branches were each found to be 12 to 15 feet long, and aggregated 
a length of 4,000 feet. One of the seventy nodal-roots, 4 feet long, had 
480 branches, and a most careful estimate of the ramifications of its 
rootlets, based on the actual measurement of one division, diowed that 
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the vine had fifteen to nineteen miles of roots. Allowing fifty-two days 
for the time it had been growing, it was fonnd that it mast have grown 
1,000 feet of roots a day, and on favorable days 2,000 feet. The great 
depth to which the roots of some of the plants named descended into 
the earth indicates the importance, as a general role, of deep plowing. 
One hundred trees have been girdled the present year for purposes of 
experiment. A red maple, (Acer rubrumj girdled in July, healed over 
and lived. This was because the space girdled was not wide, and there- 
fore young cells formed on the surface of the wood before it dried, and 
made a connection for the circulation of the sap over the part girdled. 
If the space had been wide, the tree would not have lived. Important 
experiments with fertilizers have been conducted on the farm by Pro- 
fessor Stockbridge. Professor Goessmann, who is also state chemist and 
inspector of fertilizers, has made a large number of analyses of com- 
mercial manures and prepared an elaborate report on the subject, a de- 
tailed account of which will be published in the report of the state 
board of agriculture for 1874-75. 

The number of students in attendance during the present collegiate 
year is 117, 13 of whom were in the griiduating class and received 
diplomas. All pursued agricultural or mechanical studies. 

Massachusetts Institute of Technology^ at Boston^ John D. Runkle^ Ph, 
D., XX. D., president — ^During the year a large building for a drill-hall 
and gymnasium, 155 feet long and 50 wide, has been erected, of corru- 
gated iron. Also a new mechanical laboratory has been completed, and 
thoroughly equipped for experimenting on steam and other subjects re- 
lating to mechanical studies. Important changes have been made in 
the courses of study, all of which have been thoroughly revised and 
put in tabular form, for convenience of inspection and comparison. 
Three new courses of study have also been added, viz, a course in met- 
allurgy, a course in physics, and a course in philosophy. The number 
of independent courses is now ten, each of which occupies four years. 
The studies during the first year are the same in all the courses, but for 
the three remaining years they are selected for each course, and ar- 
ranged with reference to the end in view. In the professional .courses 
the scientific studies generally end at the middle of the fourth year. 
The course for the last half is then made up, and is mainly devoted to 
professional studies. It would be instructive to publish all these courses 
in full, but, in consequence of their extent, they must necessarily be 
omitted. Those desirous of examining them are respectfully referred 
to the catalogue of the institute for 1874. 

The institute has twenty professors, six assistant professors, and eight 
instructors. The number of students for the present collegiate year is 
503, 30 of whom are pursuing the course of mechanical engineering. 

Michigan State Agricultural College at Lansing^ T. 0. Ahbot^ LL. i>., 
president. — During the year a house for the president of the college^ 
two houses for professors, the three costing $6,440, a greenhouse cost- 
ing $8,000, and an apiary have been built. Three hundred and eighty- 
six volumes have been added to the library. William H. Marston has 
been elected secretary of the college ; Charles W. Garfield, M. S., fore- 
man of the gardens, and James Cassidy, gardener. Of the land granted 
by Congress, 1,879 acres have been sold this year, at an average price 
of $3.92 per acre. The fund derived from the sales of 66,478.37 acres^ the 
number sold up to near the close of the present year, amounts to 
$214,875.49, bearing interest at 7 per oent., and yielding an annual 
income of $15,041, which is applied to t^e support of the collie. 
The college property, according to an inventory taken for this year, is 
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valued at $231,200.66, not including the fund derived and to be derived 
from the sales of the congressional land-grant. 

The number of graduates this year is 24 ; their average age, 22 
years and 11 months, and the average cost to each student for the 
four years' course, including traveling-expenses, clothing, and books, 
$741.43. A careful record of scholarship is preserved by marks in 
a scale from to 10. A written examination follows the completion 
of each study, and those students are recorded passed in that study 
whose examination mark equals 7, while their regular average exceeds 
5 ; or those, the sum of whose regular and examination marks equals or 
exceeds 13. Students present at less than four-fifths of the class exer- 
cises in any study, are required to pass a special and more extended ex- 
amination, with a standing at least 7. Any student may receive a 
special examination in any study, and pass upon -a standing of 7; bat 
a student absenting himself from the regular examination must pay to 
the secretary, before each special examination, a fee of 50 cent«, which 
fee is devoted to the increase of the library. No student failing in two 
studies is allowed to continue in his class, nor is he allowed to take 
special studies in advance of his class till all such failures are made up. 

The college has six professors and six assistants. The number ol 
students during the collegiate year is 121, namely: resident gradu- 
ates, 4; seniors, 20; juniors, 16 ; sophomores, 25 ; freshmen, 45; and spec- 
ials, 11. 

3UNKES0TA. 

University of Minnesota — Colleges of Agriculture and Mechanic Arts, at 
Minneapolis^ MVilliam W. Folicell^ M. A., president — In this university, 
including all the departments, there are eight professors, four assistant 
professors, and two instructors, most of whom are employed a part of 
their time in instructing students in the branches taught in the College 
of the Mechanic Arts. During the year the regular course in agricul- 
ture has been revised, and an elementary course in agriculture added, 
each of which occupies four years. Mr. Charles Y. Lacy has been ap- 
pointed instructor in the theory and practice of agriculture, in place of 
Mr. D. P. Strange, resigned. The library has received an addition of 
3,000 volumes, and now contains 10,000 volumes. There are also be- 
longing to the college 120 cadet rifled muskets ; two twelve-pounder brass 
cannon with caissons, and about 500 models of patents received from 
the United States Patent-Office, besides geological and other collections. 
Some experiments have been conducted on the farm, which will be 
given in the annual report of the college. 

Of the land granted by Congress to the Colleges of Agriculture and 
the Mechanic Arts, under the act of July 2, 18l>2, 4,962 acres have been 
sold during the present year, at an average price of $5.78 per acre. The 
number remaining unsold is 59,057. The permanent productive fund 
of the university is 8168,000, which will yield next year (1875) a rev- 
enue of about $10,000, and ultimately a little more than $30,000 an- 
nually. There is an annual appropriation from the State of $19,000. 

Two large buildings, the main academic building and the Agricnltnrsii 
College building, are now in course of construction, and will be com- 
pleted during 1875. The academic building, in its extreme dimensions, 
is 187 feet long, 90 wide, and 108 high to the top of the clock-tower. 
The basement contains the boiler-room, engineei*'s room, carpenter's 
shop, cloak-rooms, closets, and store-rooma. The first story above tbe 
basement is 12 feet high, and contains the regents' room, pre»dent^ 
room, librarian's room, reading-room, library-room, ladies' parlor, work- 
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►m of library, janitor^s room, Oerman-class room, professor's study, 
enal, military-science class-room, cloak-room, and room for a Yoang 
n's Christian Association of students. The second story is 16 feet 
:h in the new part and 12 in the old. It contains 6 classrooms, 
istant librarian's room, watchman's room, physical laboratory, with 
>aratus-room attached, and drawing-room for the apartment of civil 
Queering. The third story is 16 feet high, and contains the audito- 
m and arsenal hall, 85 by 54 feet, three class-rooms, and two society- 
•ms. All the rooms in the building are ventilated by a main venti- 
ing-sbaft 12 feet wide, 7 deep, and 90 high, which is capable of 
jsing 500,000 cubic feet of air in 30 minutes. The entire building 
I be heated by Ide's patent steam-heating apparatus, the steam to be 
nished by two boilers, each 12 feet long and 4 in diameter, with 60 
ich lines. Gas-pipes extend throughout the building, and there is a 
item of sewerage by which all the waste-matter is conducted away 
m the building and prevented from exerting any injurious effect upon 
) health of the occupants. 

Che Agricultural College building is 146 feet long a^nd 60 wide. The 
cement is 9 feet high, and contains a boiler-room, two cloak-rooms, 
laying-room, store-room, workshop, and chemical laboratory. The 
)t story is 14 feet high, and contains a glass plant-house, gardener's 
»m, professor of agriculture's room, agricultural class room, apparatus- 
»m and private laboratory, chemical apparatus room, and chemical 
moratory. The second story is 14 feet high, and contains an industrial 
iseum and lecture-hall. The building will be heated with steam, sup- 
ed with gas, ventilated, and drained in the same thorough manner 
the academic building. The sum of $2,800 has been appropriated 
furnishing, with apparatus, the chemical laboratory located in the 
nncultural College building. 

Che number of students in the university, including all the depart- 
nts, during the present collegiate year is 287 ; in the College of the 
ichanic Arts, 4. No applications have been made for admission to the 
liege of Agriculture. 

^nssissiPPi. 

University ofMusissippi — College of Agriculture and thcMecluinic Art^j 
Oxford^ Gen. AUxander P. Stewart^ chancellor. — During the year Gen. 
exander P. Stewart has been elected chancellor of the university, in 
kce of Rev. John N. Waddef, D. D., LL. D., resigned. The college 
s live professors and two adjunct professors; the university, indud- 
l all the departments, eigl^t professors and two adjunct professors. 
e number of adjunct professors in the university has been diminished 
m nine to two. The professorship of agricultural chemistry remains 
be filled. Prof. George Little, Ph. D., discharged the duties of the 
>fessor of botany and zoology provisionally. 

More than thirty acres of the experimental farm have been under 
Itivation during the year with tilled crops. Experiments were made 
the culture of cotton, corn, potatoes, Hungarian grass, peas, millet, 
a turnips ; but in consequence of the severe drought the results were 
satisfactory. The best yield of cotton did not exceed 363 pounds per 
'e, while in the previous year it was 900 pounds. Six different fertil- 
rs were used, i n equal quantities of each, consisting of superphosphate, 
^arns's raw bone superphosphate, blood fertilizer, Cuvir's superphos- 
ate, bromophite, and cotton-seed-oil meal. The ratios of yield per 
e were 22, 23, 31, 26, 28, and 26, respectively. Where no fertilizer 
s used, the yield was 21. 
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According to the law of tbe state, one student from every represent- 
ative district in the several counties shall be selected by a board of 
examiners, and, besides the tuition, $100 shall be allowed to him from 
the school-fund of the count|r to aid in paying his expenses at the uni- 
versity. By this provision of the law 118 students are entitled to enter 
the university on the following conditions: 1. The candidates must 
have been pupils in the free schools of the county, and the candidate's 
home must be in that county where he is examined. 2. They must be at 
least fourteen years of age, and of good moral character. 3. The 8100 
will be awarded to the best answerer of questions in a competitive 
examination upon orthography, reading, i)enmanship, English gram- 
mar, geograi)hy, and arithmetic. 

The number of students in the university during the collegiate year 
is 208, and in the college 3. The necessary expenses in this institution 
for the course of four years to students out of the State who pay tuitiou 
need not exceed $200 per year. To those in the State it would be less. 

Alcorn Univcrsily — Agricultural and Mechanical College^ near Eodney^ 
Rev. Ilyram R, Revels^ 1). i>., president — The progress of this university 
has been rapid, and it has a prospect of becoming the leading institu- 
tion for colored people in that section of the country. It is situated 
near the Mississippi Kiver, in Claiborne County, four and a half miles 
northeast of Kodney, and occupies the buildings formerly owned by 
Oakland College, which was, at the time of purchase, the oldest aca- 
demic institution in the state, and had been a seat of learning for more 
than thirty years. The location is high and healthy. The campus on 
which the buildings are erected is covered with beautiful groves of 
oaks and commands a charming prosi>ect of the surrounding country, 
which is clothed with green during the entire year. 

The university has been in operation less than three years, having 
been opened in June, 1872, during which time the debt, amoaiiting to 
$42,500, incurred by the purchase of Oakland College and other prop- 
erty connected with it, has been paid, and the buildings have been 
thoroughly repaired. The chapel is a substantial brick edifice, 112 feet 
long, G5 wide, and three stories high. It contains rooms for recitations, 
philosophical apparatus, laboratory, cabinet, library, and a hall suffi- 
ciently large to seat 900 persons. The literary halls, two in number, 
are elegant brick structures, each 80 feet long, 50 feet wide, two 
stories high, and well adapted to literary exercises. The lower room in 
each of these buildings is furnished with handsome book-cases, and 
their upper stories are fitted up for society-halls. The boarding-house 
is a large two-story frame-building, having a basement which contains 
a dining-hall capable of seating 200 students, a store-room and a pantry. 
To this building a commodious kitchen, (with a fine cooking-range,) and 
a capacious wash-room are attached, in connection with the rooms named. 
The u})per rooms of the boarding-house are devoted to the superin- 
tendent and his family, and also furnish rooms for the employes of tbe 
institution. There are three two-story brick dormitories, each 48 feet 
long and 45 feet wide, and, taken collectively, of sufficient capacity to 
accommodate 96 students. They are coniparatively new, and have 
slated roofs and hard-finished ceilings. All the rooms of the dormito- 
ries are furnished with new bedsteads and comfortable bedding, and 
contain grates, tables, wash-stands, and chairs. The president's house 
is a two-story frame-building with basement, is painted white, and com- 
fortably furnished. There are also several frame-cottages, which are 
commodious and comfortable, and devoted to the use of the professors 
and their families. 
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Diuiug the thirty years of its success, Oaklaud College accnmnlated 
a fiue library of several thousand choice volumes, aud also a very com- 
plete collectiou of specimens in natural history, geology, mineralogy, 
and botany. When the college was purchased, the library and these 
valuable collections were left in the possession of the university. Per- 
mission has been given to the university to use them, and they are now 
employed in iustructiug the students in the different branches of study 
which they are intended to illustrate. The farm has been increased 
from 200 acres to 295 and much improved. The land is diversified, is of 
more than average richness, and well adapted to general cultivation 
and experimental purposes. There are twenty-five to thirty acres of 
rich bottom which can be irrigated at all seasons from an elevated lake 
or pond near by. 

The university has three professors, two tutors, two instructors, and 
one teacher. The number of students in the university, including all 
the departments, during the present collegiate year, is 170. 

MISSOURI. 

University qftlie State of Missouri — Agricultural atid Mechanical College^ 
at Columhia^ Daniel BeaA, LL, D., president of the university and college, — 
George C. Swallow, M. D., LL. D., is dean of this college and professor 
of agriculture, geology, and botany. The uni versity, including all the de- 
partments, has sixteen professors, seven assistants, and seven lecturers. 
During the year the new chemical laboratory has been put into practical 
operation. Large additions have been made to the chemical and other ap- 
paratus, and the laboratory is now so thoroughly equipped that instruc- 
tion can be given in the most exact analysis of soils, minerals, waters, ores, 
and vegetable substances. The apparatus, taken as a whole, for illustra- 
ting chemistry, physics, &c., is so extensive and complete that it is hardly 
surpassed by any collection of the kind in the United States. Among the 
recent purchases the following may be named: The inductive coil, 
one of the largest made ; Holtz machine, Ritchie's patent ; air-pump, 
Eitchie's patent ; magnesian stereopticon, for projecting figures on a 
screen ; several hundred exquisitely painted figures for illustrating 
physics, anatomy, physiology, mineralogy, &c., to be used with the 
stereopticon ; Browning's large model spectroscope, made on the prin- 
ciple of the Gassiot instrument ; spectrum apparatus for the n^icroscope, 
by Messrs. Browning and Sorby ; Browning's large automatic electric 
lamp and regulator ; Browning's new spark-condenser ; a complete set 
of apparatus for illustrating wave-motion ; a large number of automat- 
ical models of natural size, exhibiting every part of the human body, 
accurate in form and color, for illustrating anatomy aud physiology ] 
and more than fifty pieces of apparatus for illustrating heat, light, and 
electricity. 

Lectures are given each day on the practical application of science to 
agriculture. Botany is taught by recitations and lectures, illustrated 
by specimens of living and dried plants, by paintings and drawings 
which show the form and structure of their various organs. A part of 
nearly every lecture is devoted to plant-analysis. A monthly paper has 
been established which is edited and published by the studeuts. It is 
designed as a record of the affairs of the university, for the publication 
of literary, educational, and philosophical articles of general interest, 
and for improvement in literary composition. The library of the uni- 
versit3', to which the students of the college have access, now contains 
5,000 volumes. The annual appropriation for its increase is (1,20(L 
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There is also a reading room in which a large number of the leading news- 
papers and the home and foreign periodicals may be found. Of the 
330,000 acres of laud granted by Congress under the act of July 2, 1862, 
for the benefit of industrial colleges, only 1,491 acres have been sold. 
The average price per acre was $1.84. The num'berof acres remainiDg 
unsold is 238,467. 

The number of students in the uuiversity, including all the depart- 
ments, during the present year is 553, GO more than last year. 

Missouri School ofMi)ies a)id Metallurgy ^ {a department of the precedinf 
university,) at Rolla^ Daniel Bead, LL, D., president of the «eAoo^— Charles 
P. Williams, Ph. D., is director of this school and professor of analytiea) 
chemistry and metallurgy. It has five professors and two assistants 
Some changes have been made in the faculty during the year. C. Santis 
has been elected professor of pure mathematics, and two assistants have 
been employed, Peter E. Blow in analytical chemistry, and A. W. Hare 
in mathematics. Surveying and other apparatus has been purchased to 
the amount of $2,500, and about $500 have been expended for additions 
to the library. The apparatus is very complete, and, with the library, 
is valued at $10,000. It is the intention of the curators of the school to 
add a second year to the course of study of the preparatory department, 
for the convenience of those not desirous of taking a full professional 
course. An evening course of lectures is also delivered on anatomy. 
physiology, and hygiene during the winter semester, and is open to m 
students. These lectures are fully illustrated by preparations, diagrams, 
and other apparatus. In the department of metallurgy full cognizance 
is taken of the peculiar economic conditions surrounding metallargical 
industry in this country, and special reference is also hsui to the stajde 
metallic products of Missouri, as iron, lead, and zinc. Studies are miAib 
of local iron-establishments, and excursions are undertaken to other iron- 
works, as well as to those at which lead and zinc ores are practically 
treated. 

The fees for instruction are $10 as an annual entrance fee, and an 
assessment of $5 per semester for incidentals and use of library ; also 
$5 before graduation for a diploma, and $1 for a certificate of proficiency* 
Good board can be obtained for $3.50 to $4 per week. The number of 
students in attendance during the present collegiate year is 107, 32 more 
than last year. 

NEBRASKA. 

University of Nebraska — College of Agriculture, at Lincoln^ Allen R 
Benton, LL. D., cliancellor, — !N^oue of the land granted by Congress 
under the act of July 2, 18C2, has been sold, but the subject of sale is 
under consideration, and measures will probably be soon taken to dispose 
of a part of it, and to lease other portions to private individuals for a 
term of years. During the year a new farm of 320 acres has been pim 
chased for $17,500. The old one, which was found to be unsuitable for 
experimental purposes, will be sold, and the money used in payment of 
the present purchase. Important improvements have been made on the 
farm during the year, and new ftirm-implements and choice breeds of 
stock purchased, the whole amounting to $6,800. Fifty-three acreshave 
been under cultivation with tilled crops, 20 acres of which were in wheat, 
24 in com, 6 in oats, and 3 in other crops. Six acres, which were sown 
with Mediterranean wheat, yielded 101 bushels of superior qnality, or 
about 17 bushels per acre. It sold at an average price of 15 cents above 
that of common wheat, and the fiour was not inferior to winter-wheat 
It is the intention of the college to cultivate only the best varieties of 
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wheat and other grains, and to sell them to the fkraiers of the State for 
seed, thus affording a profit to the college and at the same time aiding 
the farmers. Osbom's seed-cleaner is now used on the experimental 
farm. It is said to do excellent work, and to be as nearly perfect in its 
kind as anything can well be. The leading topics which will be made 
subjects for future experiments on the farm are, the best method of cul- 
tivating the ordinary grains and testing new varieties of the same, the de- 
termination of the fitness of new kinds of fruits and vegetables for the 
soil and climate of the State, the cultivation«of the tame grasses, and 
the breeding of stock, especially hogs and cattle. 

Duringthe college-vacation in the winter theprofessorof agriculture held 
farmers' institutes in four counties of the state. They were well attended 
and gave excellent satisfaction. The day-sessions were occupied in dis- 
cussions on practical farm-work, and the evenings in reading essays and 
delivering lectures. The lectures and essays were contributed by the 
chancellor and professors of the university, and other distinguished ag- 
riculturists and scholars of the State, whose names may be found in the 
chancellor's report to the board of trustees for 1874. Besides the farmers' 
institntes, the professor attended six teachers' institutes, and spoke at 
each of them at least one evening on the claims of agricultural educa- 
tion, and in relation to the work of the college. During the same vaca- 
tion he was employed three or four weeks as instructor in the teachers^ 
institutes held throughout the State, and used his pen constantly during 
the year in discussing agricultural topics in the newspapers of the JState. 

There are three professors and one assistant in the College of Agri- 
culture, and in the university, including all the departments, seven 
professors and one assistant. The course of study in the college has 
been changed from four years to three. The number of students in the 
university during the collegiate year is 100, 12 of whom are in the College 
of Agriculture. There was a graduatingclass of six students, who re- 
ceived the degree of bachelor of science. 

NEVADA. 

This State has not as yet established an agricultural and mechanical 
college, nor has any part of the 90,000 acres of land granted by Con- 
gress for that purpose, under the act of July 2, 1862, been sold. It is 
the intention of the State, however, to make this land available, by sale 
or otherwise, at an early date, for the support of a college such as was 
contemplated by the National Government in making the endowment. 
It has established a university called the *' State University of Nevada," 
Congress having granted seventy-two sections or 46,080 aci^es of land 
for that purpose. This grant is distinct from that made for the endow- 
ment of an agricultural and mechanical college. The university was 
located in 1873 at Elko, in Elko County, and one department, called the 
" preparatory department," is now in operation under the direction of 
Mr. 1>. E. Sessions as principal, who is the only teacher at present em- 
ployed. The trustees will open other departments as soon as the means 
can be furnished, and the agricultural and mechanical college will prob- 
ably be one of them. 

NEW HAMPSHIRE. 

Dartmouth College — New Hampshire College of Agriculture and the 
Mechanic Arts^ at Hanover^ Bev. A$a D. Smithy D. D., LL, J)., presi- 
den^.— The College of Agriculture and the Mechanic Arts has ten profes- 
sors, two instructors, and one tutor ; the parent college, including all 
22 A 



338 REPORT OF THE COMMISSIONER OP AGRICULTURE. 

tbe departments, twenty-six professors, six instructors, two tutors, and 
one lecturer. The faculty of the former has been increased during the 
year by the appointment of William Thayer Smith, A. M., instructor in 
natural history, and Thomas W. D. Worthen, A. B., instructor in mathe- 
matics. 

Conant Hall has been completed, and the boarding establishment con- 
nected with it for the accommodation of the stndente of the college is in 
successful operation, furnishing excellent board for 100 to 150 yoang 
men at the moderate price of $3.25 per week. A large proportion of 
the meat, vegetables, and milk used in the establishment is supplied from 
the farm, and is mostly the result of the labor of the students. The 
manual-labor system still continues to work with admirable success. 
The students from the various departments of the college work on tiie 
farm, saw wood, cook, wait upon the table, and do all kinds of me- 
chanical work which is furnished them, such as repairing buildiDgs, 
farm-implements, &c., so eager are they to earn all they can to aid in 
defraying the expenses of their college course. 

The number of students in the College of Agriculture and the Me- 
chanic Arts during the present colleg[iate year is 33, 11 more than tiie 
previous year ; in the parent college, including all the departments, 420. 

NEW JERSEY. 

Bulgers College — Rutgers Scientific School^ at New Brunstcicky Bev. 
William H. Campbellj i>. D., LL. i>., president, — ^The Scientific school 
has ten professors, and the college, including all the departments, has 
thirteen professors and one adjunct professor. Professor Cook has 
made some interesting analyses of greeusands and marls taken fitxn 
eight different beds in New Jersey, and given their fertilizing and other 
elements in a tabulated form. They are found to be rich in phosphoric 
acid and potash, the former ranging from 1.14 to 4.67 per cent., and the 
latter from 3.65 to 6.46 per cent. They surpass leached ashes in valoe, 
which, according to Professor S. W. Johnson's analyses, are worth at 
most $5.25 per ton as estimated by their chemical elements; while the 
greensand marls range in value, as computed from their phosphoric acid 
and potash only, from $3.50 to $8.50 per ton. Six specimens of mack 
were also analyzed, and " yielded an average of one-fourth per cent of 
the elements of ammonia," and these elements would have the value of 
$7 per ton if they had been in a condition for plant-food ; but as they were 
not, the value of the muck was but small. If composted with baru-yaid 
manure, lime, or ashes the muck may be made by this process equal in 
value to the same quantity of the best stable-manure. Experiments 
were made in the culture of two and four one-hundredths acres of Fato 
wheat, manured with 800 pounds of Whann's superphosphate, and the 
yield was 73 bushels, or about 36 bushels per acre. Professor Cook says 
thait the whole matter of soils, their adaptation to particular crops, and 
the peculiar fertilizers each needs, should be continually studied and im- 
proved. Soils on granite, limestone, slate, sandstone and shide, traP) 
clay, marl, drift, and alluvium differ from one another, and to farm them 
intelligently and profitably they must be studied in the laboratory and 
the field. The expense for manures on some of them is much more than 
on others, while the cost of tillage may be much less. 

The number of students in the Scientific School during the present 
collegiate year is 62, 15 of whom are pursuing agricultural studies, in 
the university, including all the departments, the number is 188. 
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* NEW YORK. 

Cornell University — Colleges of Agriculture and the Mechanic ArtSj at 
Ithaca^ Andrew D, White, LL. I>., president — The College of Agrical- 
ture and the Sibley College of the Mechanic Arts have fourteen pro- 
fessors, and the university, including all the departments, has thirty 
professors, nine assistant profel^sors, and ten instructors, making the 
entire faculty forty-nine, William R. Lazenby, Ag. B., has been ap- 
pointed instructor in horticulture, and superintendent of the botanical 
and general garden. A change has been made in the agricultural 
course of study, by which the French language has been omitted. A 
tenant-house and tool-building have been built, and the new barn 
which was erected last year has been completed. The farm has been 
considerably improved by building new fences, removing stones, 
and the enrichment of the land by the application of commercial fer- 
tilizers, and other manures. Professor I. P. Boberts has conducted im- 
portant experiments, with his usual care, in the culture of corn, having 
special reference to the fertilizers used and the number of stalks to liS 
grown in a hill ; of potatoes, with different fertilizers ; and of oats sown 
in drills and broadcast. He has also made experiments with seeds re- 
ceived from the Department of Agriculture, consisting of Probestier 
and Chevalier barley ; Early Fellow, Houghton, Potato, and White 
Schouen oats. An abstract of these experiments, with their results, may 
be found in this report, in the article entitled "Farm-experiments." Pro- 
fessor G. C. Caldwell has analyzed specimens of Balston's, Woodford & 
Chamberlain's, and Phillips's improved phosphate of Ume; Fostertown 
and S. Branch, Creamridge, and Squankum and Freehold marl, and given 
the quantities of Jbheir fertilizing elements. 

The number of students in the Colleges of Agriculture and the Me- 
chanic Arts, during the present year, is 66, 17 of whom are pursuing 
agricultural and 49 mechanical studies. The number in the university, 
including all the departments, is 521. All tne students not pursuing 
the regular course of civil enginering, give some attention to agricul- 
tural and mechanical studies. 

NORTH CAROLINA. 

University of North Carolina — College of Agriculttire and the Mechanic 
A rt^, at Chapel JSillj Rev. Solomon Pool, D. I>., president — Contrary to 
the expectations of the trustees this university has not resumed its ex- 
ercises, which have been suspended for the last three years. The Col- 
lege of Agriculture and the Mechanic Arts, therefore, remains in the 
same condition as at the time of the closing of the university. It a^ • 
pears to be entirely uncertain when the people will be able to receive 
the important benefits intended to be conterred by Congress on the 
state in making the liberal endowment of land-scrip for the establish- 
ment of the college. The present amount of the invested fund is 
$125,090. The sum for which the land-scrip was sold is $135,000. 

OHIO. 

Ohio Agricultural and Mechanical College, at ColumbuSj Edward Orton, 
A. M., president — During the year the faculty of this college has been 
increased by the addition of Albert H. Tuttle, M. 8., professor of zooh r 
and comparative anatomy ; William Colvin, A. M., professor of poli 
economy ; and Thomas Matthew, instructor in free-hand and mechi u 
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drawiug. There are uine professors and one iDstrnctor connected with 
the college. The main college-edifice is now completed, and the exer- 
cises in the different branches of stady are in full operation. Two 
boarding-houses have beeu erected, one about a year ago and the other 
duriug the present year. The former is a three-story brick bnildiDg, 
which cost $30,000, aud is capable of accommodating seventy student. 
It is heated with furnaces and supplied with gas, bath-rooms, &c. The 
latter is constructed of the same material, is two stories high, and con- 
tains twelve rooms. It is designed as a club boarding-honse, and cost 
$5,000. 

The farm has been considerably improved during the year,, and the 
following crops have been raiseii : One thousand two hundred and sev- 
enty-two bushels of corn, 179 of wheat, 166 of oats, 84 of barley, and 
100 tons of hay. Twelve steers and the same number of hogs have been 
fattened and sold. The students of the college have been employed, as 
far as was practicable, in laboring on the farm and improving the col- 
lege-grounds, for which they have received $1.50 for a full day's work. 
The sum paid them during the year for labor is $485.39. It is the inten- 
tion of the college to carry on farniin<r much more extensively next year 
than it has during the present. It will be adopted as a mle to give the 
students all the work they desire to perform, without interfering with 
their progress in their studies. 

The number of students in attendance duriug the present collegiate 
year is 50, 40 of whom are pursuing agricultural and mechanical studies. 

OREGK>N. 

Corvallis College — State Agricultural College^ at Oorvg^UiSj B. L. ArwM^ 
A. ili., president — There are four professors and two assistants in Cor- 
vallis College, all of w^honx, except the two assistants, are also employ^ 
Iq the Agricultural College. The parent institution embraces two gen- 
eral departments : 1. A literary department; 2. A scientific department 
The literary department comprehends, (1) a school of ancient langoages, 
(2) a school of modern languages, and (3) a school of history and liter 
ature. The scientific department comprehends, (1) a school of mathe- 
matics, (2) a school of engineering, (3) a school of practical mechanics 
aud technology, (4) a school of physical science, including chemistry, 
natural philosophy, biology, and agriculture ; and (5) a school of moral 
science. The school of mathematics, the schools of languages, the 
school of physical science, and the school of moral science are now in 
*^ctive operation, and the other schools will be opened as soon as the 
r"nds ot the college will admit. 

^Special attention is given to agricultural chemistry as being the only 

ouudation of scientific agriculture. The student begins with the an- 

>'ysis of soils and rocks, aud then proceeds to the ancdysis of fertilizers 
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An experiment has been made in the caltare of wheat on the " white 
soil " of the college-farm, by nsing different fertilizers, with the follow- 
ing ratios of yield: Superphosphate yielded 10^ ; fresh horse-manure, 
8 ; burnt bones, pulverized, 9 ; Si)ent ashes treated with sulphuric acid, 
11 ; sulphate of lime, 12 ; fresh ashes treated with sulphuric acid, 11^ ; 
air-slaked lime, 8; human urine, 9; spent ashes, 8^; fresh ashes, 9^. 
The largest yield was from the use of sulphate of lime, (gypsum,) which, 
according to the analysis of the chemist, was wanting in the soil, thus 
showing the importance of a thorough knowledge of the elements of 
the soil cultivated. 

The number of students in the parent college, including all the de- 
partments, for the present collegiate year is 156 ; in the Agricultural 
College, 40. Sixty-four students have been enrolled in the military 
class, and received a regular drill in military tactics. 

PENNSYLVANIA. 

Pennsylvania State College^ Centre County, Rev. James Calder, D. B.j 
president. — The court of Centre County, at its January term of the 
present year, changed the name of this institution from the Agricultural 
College of Pennsylvania to the Pennsylvania State College. This 
change was made because the former name was not sufficiently compre- 
hensive to express the design of the college, which was, according to the 
act of Congress granting the endowment, not only to give instruction in 
agriculture, but also in the mechanic arts, military tactics, and the lan- 
guages, if desired. The courses of study and the practical working of 
the institution remain the same as before the change. The college has 
six professors, one assistant professor, and two instructors. Although 
there are three courses of study in the college, yet the students in the 
freshman classes of all these courses are requir^ to study agriculture, and 
all the students below the junior class are required to practice it. 

Three large laboratories, with all the necessary appliances, are provided 
for students, and a fourth for the use of the professor of chemistry. 
These rooms will accommodate about eighty students. On entering the 
laboratory, students first study the simplest principles of analysis, a<5- 
quire the use of the blow-pipe, and learn to handle apparatus. In the 
higher classes they make complete analyses of the different materials pre- 
sented to them, first having to determine the quality of the ingredients, 
and their respective quantities. To each student is given, as far as 
practicable, a course of work most applicable to his intended pursuit in 
life. All the chemical work performed in the laboratory is accompanied 
by lectures explaining the theory of analysis, reactions involved, &c. 
To meet the wants of technical students, a series of lectures on technical 
chemistry has been introduced into the scientific course. Students in 
this course make extended excursions to manufactories and technical 
works located in the vicinity of the college, as the Oak Hall woolen 
factory, Bellefonte water-works, gas-works, glass-works, steam planing- 
mills, steam flouring-mills, paper-mills, car-works, smelting-furnaces, 
forges, founded es, steel and wire works, and the Snow-Shoe coal- mines. 
The geological collection made by Professor Bogers during the geologi- 
cal survey of the state affords rare facilities for acquiring a thorough 
knowledge of the geology of Pennsylvania. In addition to this, oppor- 
tunities are offered for studying may specimens in situ in the neighboring 
mountains and valleys. 

Various experiments have been made on the experimental farms, wh 
have developed interesting results, bat none of them are as yetsuffideuuy 



342 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

matured to establish with certainty any new principles. The college 
garden contains about six acres of excellent land, which has all been 
subsoiled or trenched, well limed and manured, and is now highly pro- 
ductive. It is well stocked with the best varieties of currants, goose- 
berries, strawberries, and cherries in great abundance. The apple- 
orchard contains twelve acres of choice varieties which are just coming 
into bearing. 

The number of students in the college during the present collegiate 
year is 149, 17 of whom are ladies. 

j^rown University — Agricultural and Mecluinical Department^ at Prfm- 
dence. Rev. E. G. Robinson, D. D., LL.D,, president. — The Agricultoial 
and Mechanical Department of this university has eleven professors 
and two instructors; and the university, including all the departments, 
eleven professors and four instructors. The addition recommended last 
year by the trustees to be made to Rhode Island Hall is nearly com- 
pleted, and will largely increase the facilities for college-work. It con- 
tains an apparatus-room, work-room, photographing-room, and an ex- 
perimental laboratory, besides adding largely to the capacity of the 
museum of natural history. It is substantially built, well lighted, and 
presents a fine architectural ai)pearance. 

The course of study of the Agricultural and Mechanical Department 
is included in the *' courses of instruction for the degree of bachelor of 
philosophy,'^ and occupies three years. Agriculture is also taught by 
lectures, given by the professor of agriculture, J. W. P. Jenks, A. M. 
Professor Jen ks has devoted a large portion of his time during tlbeyear 
to classifying. and labeling the numerous specimens collected for the 
museum of natural history. Every department has been enriched, 
either by contributions or exchanges, particularly the conchological. 
entomological, mineralogical, geological, botanical, and .nnmismatical 
The additions in conchology number 2,588 specimens ; in entomology, 
207, illustrating the insects of Rhode Island, besides 61 family types 
of coleoptera ; in mineralogy, 240; in geology, 403; in botany, 200; in 
numismatology, 174, with some hundreds of miscellaneous specimens. 
The insect-cases have been duplicated. Including the assistance ren- 
dered by students and others, more than a year's labor of one individual 
has been bestowed on the museum the present year. 

The agricultural state-scholarships now number thirty five, and the 
beneficiaries have been duly assigned by the committee authorized to 
make the appointments. The annual income from each of these scholar- 
ships is $100. According to a statute passed by the general assembly 
'f Rhode Island March 7, 1873, the names of all the candidates for 
*iate scholarships in Brown University shall be " proposed " by " the 
senators and representatives of the several cities and towns in general 
committee," and the beneficiaries shall consist of those " who shall not 
i^ve the means of procuring an education for themselves." According 
* the same statute, the gove^ ir, the secretary of state, and the presi- 
-iii; of thp universit ahai .-iAf>t from the persons so propounded or 

>mip*»t*»' r r ^r- --. *..tt^- - ^>^ of them as are eligible candidates 

•l^^'it one hundred scholarships in 



c — iv/ir:f 



Mi^.. 



noinri..^, /^cultural and Mechanical De- 

• lu^ ni> income yielded. The sum 

-••— - ^'»h" ^.. ^K A $1,000, and the income 

i .J » >ic ^nd yield more. Some 

^iv- -''^ -sSjj^otively. Mr. JohnGa^ 

'^^' .K " s jauias Brown, from whom tfce 

\ .an .... i^'i af bin H«ath, which ocouned 



PROGRESS OP INDUSTRIAL EDUCATION. 343 

during the present year, $50,000, to aid in erecting a fire-proof baildiug 
for the university library, and also gave a lot on which to build the 
same. He had previously given $20,000 for the same purpose, so that 
the university has now $70,000 secured for the object specified. The 
students of the Agricultural and Mechanical Department will share the 
benefit of these donations, as they use the library in common with the 
other students of the university. It now contains, more than 40,000 
choice and carefully-selected volumes in the different departments of 
literature and science. 

The expenses per year at this institution, exclusive of board, are $102. 
Board may be obtained for $3.25 to $5 per week. The number of stu- 
dents in the Agricultural and Mechanical Department during the present 
collegiate year is 35, all of whom are pursuing agricultural or mechan- 
ical studies. The number in the university, including all the depart- 
ments, is 253. 

SOUTH CAROLINA. 

Claflin University — South Carolina Agricultural College and Mechanics 
Institute, at Orangeburg, Rev. A. Webster, D, Z)., president — 'So full re- 
port of this college for the present year has been received by the De- 
partment. We have only been able to learn that the state bonds in 
which the proceeds from the sale of the congressional land-scrip were 
invested have not yet been transferred to the trustees of the college, 
and that only the sum of $6,836 of the interest due on them has been 
paid. 

TENNESSEE. 

Uast Tennessee University-^Tennessee Agricultural College, at Knox- 
ville, Rev, Thomas W. Humes, S. T, D., president. — ^The Agricultural Col- 
lege has nine professors and three instructors, and the university, in- 
cluding all the departments, nine professors and nine instructors. Dur- 
ing the present year the courses of study in the college have been 
changed, for the purpose of making them alike for both agricultural and 
mechanical students in the freshmen and sophomore years. The law of 
the State has been so amended that each county is no longer entitled 
to send three students to college without charge for tuition ; but eaeh 
State senator may send two, and each state representative three. 
Forty-two counties of the state are now represented in the collegiate 
department of the university by 213 students thus appointed. The stu- 
dents are organized into a battalion, and are required to perform mili- 
tary drill daily, under the direction of the professor of military tactics. 
A uniform of fixed pattern is worn. Two hundred cadet-muskets, with 
accoutermeut'S, and two field-pieces, with equipments, have been fur- 
nished by the United States Government to the college for the use of 
students. 

A new laboratory building, connected with the college edifice, has been 
erected. It is 51 feet lotig and 36 wide, and contains a chemical labo- 
ratory-room, 25 by 36 feet, a lecture-room 14 by 16 feet, a balance-room, 
and a storeroom, each of which is 12 by 15 feet. There are also several 
smaller rooms for dormitories, which will accommodate forty to fifty 
students. It is well equipped with apparatus of the best quality, and 
has a large supply of chemical re-agents. Among the apparatus are 
two analytical balances, a Hofman combustible-furnace for organic 
analysis, graduated jars, and all the other apparatus found in the best 
laboratories in the country. It will be increased yearly by an appro- 
priation made for the purpose. The building is furnished with a libe I 
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supply of water, and will be well lighted with gas. The college librarj 
18 opeu to all studeuts free of charge. The cabinets of geology, mia- 
eralogy, and zoology are constantly increasing. A collection of 700 
models of machinery has been recently received from the Government 
Patent Ofitice, and is now open t'O the insi>ection of studenta The 
extensive private collections of Professor Bradley are also freely devoted 
to the use of the college. 

All able-bodied stu(^uts are now required to perform a small amoant 
of labor on the farm, and those who wish to do more than the amooot 
required are, to a limited extent, furnished by the college with work, for 
which they are paid a price varying with the kind and amount per- 
formed. 

The number of students in the university, including all the depart- 
ments, during the present collegiate year, is 317, and in the college 85, 
all of whom are pursuing agricultural or mechanical studies. 

TEXAS. 

Agricultural aiid Mechanical College of Texas, at Brya/n, — ^The legisla- 
ture of the state, at its last session, made an appropriation tor com- 
pleting the college building, and erecting a boarding-hall, professor^ 
residences, and a barn; and also for grading the college grounds and 
ornamenting them with trees and shrubbery. About $100,000 have 
already been expended in erecting the college building, which is now 
nearly completed. It is a large and elegant brick edifice, and well 
adapted to the purposes for which it is designed. A board of directon 
has been chosen, and is now engaged in preparing a plan for the organ- 
ization and administration of the college. The professors will be ap- 
pointed immediately, and it is expected that the college will be opened 
and in full operation by the Ist of September, 1875. 

VERMONT. 

University of Vermont and State Agricultural College^ at Burlingtonj 
Mattheic H. Buclchanij A. M.j presideiit — This institution has eighteen 
professors and three assistant professors; seven' of these professors are 
employed in the State Agricultural College, which is a department of the 
institution. Arrangements have been made for a winter course of lec- 
tures for farmers, to commence February 2, 1875, and to continue four 
weeks. The lectures will be as simple and practical as the subject wiU 
admit, and be illustrated by experiments, models, specimens, and the 
blackboard. Their object will be, not to exhaust the subjects of which 
they treat, but to stimulate and direct private study, and prepare the 
way for more intelligent work on the farm. They will embrace the sub- 
ject of rocks and soils, fertilizers, and exhaustion of soils, fallowing, ro- 
tation, the principles of fertihzation, commercial fertilizers, nutrition of 
plants and animals — twenty lectui'es; grasses and forage-plants, forests 
and forest-trees, formation and use of peat and muck, birds and insects 
useful and hurtful, farm-animals, and principles of stock-breeding— 
twenty lectures ; fruits and fruit-culture, especially as adapted to the 
climate of Vermont, hybridization, budding, and grafting — ten lectures; 
drainage, road-making, and bridge-building — five lectures ; reading, 
writing, and speaking — five lectures; farm-accounts and ruiul law. The 
fee for the course is $10 ; board, including fuel and lights, is $5 per 
week. 

It is in contemplation by the trustees of the institution to appoint a 
professor for the Agricultural College at the earliest opportunity, who 
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may be able to devote his whole time to iDStruction and investigation in 
this department. The department of chemistry is thoroughly equipped 
for work in all the branches relating t6 this subject. The laboratory is 
ample, and is claimed to be unsurpassed in completeness, by any in the 
United States. The same facilities are offered for pursuing chemical 
studies as at Harvard or Yale. The full course in chemistry occupies 
four years, embracing aril the kindred studies relating to agriculture and 
other subjects, and combining a large amount of laboratory practice with 
study of text-books. The college-grounds have been thoroughly under- 
drained, graded, and planted with trees, the level portion of which 
makes a convenient and beautiful parade-ground. Extensive improve- 
ments of the college-park are in progress, and a handsome fountain, the 
gift of Mr. John P. Howard, will soon be erected. One thousand three 
hundred and fifty-three bound books have been added to the library, 
which now contains 15,524 volumes, exclusive of pamphlets. The col- 
lections of the museum have been increased by the addition of valuable 
sets of rocks and fossils from the Yellowstone region, given by the 
Smithsonian Institution; and many interesting specimens have also 
been presented by the students and friends of the university. The in- 
come of the University and State Agricultural College during the pres- 
ent year is $19,342.67, $8,130 of which were derived from the Agricul- 
tural College fund, $5,002.15 from rents, $2,504.01 from other funds, 
and $3,706.51 from tuition of students. 

All male students are required to take part in military drill about two 
hours weekly during the summer and fall terms, under a military pro- 
fessor detailed by the War Department of the United States for that 
purpose. Military Instruction is also given during the winter by lec- 
tures and in other ways. The United States Government has loaned to 
the college one hundred stand of Springfield breech-loading muskets, 
and all the necessary accouterments for officers. A simple and cheap 
uniform, consisting of a blouse, cap, atid gloves, and costing about $5, 
is worn during drill. The number of students in the university and 
college during the collegiate year is 138, 25 of whom pursue agricul- 
tural and mechanical studies. 

VIRGINIA. 

Virginia Agricultural and Mechanical College^ at BUwhshurgh^ Charles L. 
C. Minor^ M. A., president — During the year the trustees of the college 
have built a work-shop 60 feet long, 30 feet wide, and two stories high ; 
two one-story boarding-houses for students, one 16 by 20 feet, and the 
other 16 by 24 feet, each with a dining-hall, kitchen, and store-room ; 
and a dormitory-building 16 by 16 feet and one story high. They have 
also purchased, with money contributed by Montgomery County, a lot 
of land with a cheap house upon it, which one of the professors has fit- 
ted up into a modest residence for himself and family ; also two other 
lots with houses which, although in poor condition, will be used for 
boarding-houses and dormitories till replaced by better structures. From 
the same county-fund 80 acres of good land adjoining the present 
farm have been purchased, increasing its size to 324 acres. The general 
assembly of the state, at its last session, appropriated $45,000 for build- 
ings, and contracts have just been closed for the immediate construction 
ot two large college edifices and two professors' houses. One thousand 
three hundred and fifty dollars have also been expended for the purchase 
of books and apparatus, and $880 for equipment of the farm. 

Two varieties of wheat, the Fultz and the White Blue-stem, were cut* 
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tivated ou the farm, and yielded more than 20 bushels of superb quality 
of* wheat per acre. The fertilizers employed were the Southern Fer- 
tilizing Company's, the Patapsco 'Guano, and the Farmers' Excelsior, 
Two hundred pounds per acre of these fertilizers were used on diffeieDt 
portions of the field, and experiments showed that the yield of wheat 
was more than doubled by their use ; also that, for the varieties of wheat 
named and the soil employed, one bushel of seed per acre is the best 
quantity. One-half bushel yielded less than one bushel, and one bushel 
and a half less than either, and two bushels least of all. The com was 
fertilized with barn-yard manure, and yielded sixty bushels per acre. The 
cattle which were grazed on the farm were sold at the highest market- 
prices, and the profit realized on the sales was within a fraction of 100 
per cent. A considerable income was also derived from rental of pastur- 
age of stock for other persons. 

No student is exempt, except for physical disability, from a regular 
turn at manual labor. Labor intended for purposes of instmction is 
not paid for, but most of the other work is done voluntarily for pay. 
All the current repairs are made by the students, and too small houses 
are now in course of construction by them. More than half the work 
done on the farm during the crop-season, besides that performed by the 
regular unx)aid details, has been done by students, and is paid for at 
a price per day or hour, varying with the strength and industry of the 
student, according to the discretion of the farm manager. This money 
goes to the neediest as well as to the most energetic young men, meet- 
ing in a few instances all their expenses, and in many rases giving them 
assistance without which they could not remain at college. Students 
from the cities, whose circumstances have removed them from any ex- 
perience in manual labor, whose means are suflBcient to relieve them 
from the necessity of it, not unfrequently seek employment on the farm 
to make money, so entirely has the public opinion of the college over- 
come any false shame a'bout hand-work. The cost to the student .for 
living at the college varies from $5.50 per month, room-rent free, to $15 
per month for furnished room and table-board. 

The college has G professors and a farm manager. The number of 
students in attendance for the collegiate year is 197, an increase of 65 
over the preceding year. 

Ilamptoii Normal and Agricultural Institute^ at RamptoUy Chneral 
Samuel C. Armstrong^ pre8ide7it — There are in all the departments 
of this institute 17 teachers, G gentlemen and 11 ladies. ** Virginia 
Hall," which is designed for young women, is nearly completed. 
The material of the building is red brick, the color being relieved 
by lines and cappings of black. It measures 190 feet in front by 40 
in width, and has a wing running 100 feet in the rear. It contains a 
chapel with a capacity for seating 400 persons, an industrial room for 
the manufacture of clothing and for instruction in sewing in aU its 
branches, a dining-hall capable of accommodating 275 boarders, a large 
laundry and kitchen, accommodations for 12 teachers, sleeping-rooms 
for 150 girls, a printing-office, and a workshop. An engraving of the 
edifice may be seen on the opposite page. A large portion of the money 
employed in erecting the building has been furnished by the ^' Hampton 
Students,'' who collected it by giving musical concerts in different sec- 
tions of the country. 

During the year 50 acres have been cultivated with corn, 20 with wheat, 
25 with oats, 12 with clover, 7 with early potatoes, 3 J with sweet potatoes, 
3 with asparagus, 5 with corn-fodder, 4 with late Irish potatoes, and 1 
with carrots. The number of trees in some of the orchards has been 
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cousiilerably increased since the last year. The peach-orchard contains 
800 trees, the pear 700, the apple 500, the cherry 400, the quince 150, 
the plum 50, and the vineyard 150 grape-vines. Two crops of corn-fodder 
are raised each year, and 30 tons of clover have been cut. It has been 
found profitable to raise more feed and to keep more stock, thus increas- 
ing the quantity of manure every year. Owing to adulteration, the use 
of guano will be discontinued, and more reliance placed on home-made 
fertilizers. Bone-dust has been used with profit. The coarse fodder 
raised on the farm has been cut by a machine, and steamed in a box 
containing 342 cubic feet, and lined with galvanized cast iron, having a 
perforated false bottom. Much of the fodder that would otherwise 
have been wasted was made palatable and healthful, as the cattle never 
thrived better. The supply of fodder was virtually increased 30 per 
cent, by this process. The present farm, which contains 125 acres, is 
not of sufficient size for conducting the operations of the school profit- 
ably. The president recommends to the trustees to purchase an ad- 
ditional one of 300 or 400 acres, at an expense of not more than $10,000, 
and to expend $10,000 for machinery most suitable for the purposes of 
instruction and production. He advises also to expend $10,000 in erect- 
ing dormitories for young men, of which there is at present a great 
deficiency, many students being obliged to occupy recitation-rooms and 
other temporary buildings. 

The annual expense of the institute for the support of seventeen 
teachers and officers and 245 students, is about $40,000, or $163 for each 
pupil. This sum includes the whole outlay for board and living ex- 
penses, besides salaries, apparatus, &c. The most of this money has been 
derived from donations secured by the president and the financial secre- 
tary in the Northern States. Virginia sends 144 students to the institute, 
who are all allowed to work out half of their personal expenses, and all 
are educated without charge. for tuition. The amount paid for students' 
labor during the year is $6,750.33, for which they received 5 to 10 cents 
per hour. The number of students attending the institute during the 
present collegiate year is 245, 50 of whom pursue agricultural studies 
and 25 mechanical. The number of females in the institute is 82. 

WEST VIRGINIA. 

West Virginia University — Department of Agriculture, at Morgantoiv7ij Rev. 
Alexander Martin, D. D., president. — This university has eight professors, 
four assistants, and two lecturers. A part of the professors and assist- 
ants give instruction in agriculture and military tactics. Professor S. 
G. Stevens, A. M., has vacated the chair of astronomy and physics, and 
the work of this professorship has been assigned to the president of the 
university. New hall represented in the report of this Department for 
1873 as being in course of construction is still unfinished, the center 
building of which will not be completed until the summer of 1875. It 
will contain the laboratories, library, museum, and apparatus. From 
estimates recently made it is ascertained that the cost of the o^Buter 
building will be $63,000. 

The number of students in the university during the present collegiate 
year is 138, 31 of whom receive instruction in agricultural studies. 

WISCONSIN. 

University of Wisconsin — College of Arts, at Madison, John Bascom, 
LL. D., p7'€sident. — The College of Arts, which embraces the Agricultural 
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and Mechanical College, has nine professors and five instractors ; the 
university, including all the departments, sixteen pFofessors, six in- 
structors, and five teacliers. Several changes have been made in the 
faculty of the university during the year. John Bascoui, LL.D., has 
been appointed president in place of Rev. J. H. Twombly, D. D., resignedf 
and John M. Olin, A. B., has been elected instructor in rhetoric and 
oratory; Jerome H. Salisbury, A. M., instructor in Greek and Latin; 
Joseph C. Fuller, A. B., in English, and James B. Stewart in drawing. 
Some changes have also been made in the law and other departments. 
The post-graduate course forms an important feature in this university. 
Bachelors of art, science, and philosophy are admitted to this course, 
and are required to devote two years to study under the direction of the 
president and faculty, and to pass a satisfactory examination before a 
board of examiners appointed by the regents. The studies pursued are 
elective, but m ust be selected from at least two sections, and those of one 
of the sections must be continued through the whole course. The object 
of this course is to secure a higher grade of scholarship in literature Mid 
science than it is possible to attain in pursuing the courses of study as 
at present arranged in most of our colleges. An appropriate degree is 
given to the students when the course is completed. Ladies pursue any 
course or elective study in the university, and the same degree is con- 
ferred upon them as upon the gentlemen for the satisfactory completion 
of any course of study. To some of the board of visitors the presence 
of young ladies in the same classes with the gentlemen was a novelty, 
and therefore incited them to a careful scrutiny into the practical work- 
ing of the co-educational idea. They were especially observant on 
this point, that they might get light on a subject which provokes so 
much antagonistic discussion. In their report on the examination of 
th;- classes of the university, they say that "they took particular 
notice of the recitations of the young ladies in Latin, Greek, logic, 
and mathematics, that they might see whether there was any less vigor 
of thought^ less mental grasp, less mastery of those subjects of which 
gentlemen have heretofore claimed a monopoly, and in justice to the 
ladies they must here bear testimony to the fact that no such discovery 
was made, but rather the discovery of their ability to prosecute the same 
course of study as the young men, and with equal prospect of benefit, 
success, and honor." 

Experiments have been made on the university farm by Professor W. 
W. Daniells with winter-wheat, spring-wheat, barley, oats, com, pota- 
toes, and in the improvement of soils by mechanical means. Extensive 
meteorological records of temperature, height of barometer, pressure of 
vapor, humidity of the atmosphere, amount of rain and snow, force aod 
duration of winds, kinds of clouds, &c., have also been made by him, 
all of which, and the experiments made on the farm, may be found in 
the annual report of the university for 1874. There are 900 grape-vines 
of the Concord variety on the university farm, which are in the third 
year of bearing, and yielded the present year 4,500 pounds of grapes, in 
some cases 28 pounds being gathered from a single vine. The apple- 
orchard contains 500 trees of a few standard varieties; but few have 
borne fruit. 

Of the land granted by Congress under the act of July 2, 1862, 2,951 
acres have been sold during the present year at $1.25 per acre. The 
number of acres remaining unsold is 53,373. These lands are sold 
at a uniform price of $1.25 per a€re, 25 per cent, of the purchase-money 
being required to be paid down in cash, and the balance in ten years, wiA 
interest at 7 per cent, paid annually in advance. A considerable portioii 
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of these lands lie within the limits of the laud-grants of the Wisconsin 
Central and Saint Croix Railroads, and are rapidly appreciating in value. 
They are now in the market at minimum prices, bat it is expected that 
the prices will soon be raised. The productive agricultural college 
fund now amounts to $236,134.07, having been increased $10,824.34 dar- 
ing the present year. 

Through the liberality of the State, one fine edifice, the Female Col- 
lege, has been erected, but still more accommodations are needed. The 
board of regents say that the utter inadequacy of the present buildings 
to accommodate the classes, the need of more laboratory room, the 
discomfort of teachers and scholars, the failure to reach the best results 
because of the contracted quarters, and the indispensable necessity to 
accommodate the rapidly increasing number of students demand that 
a new building should be built as soon as possible. An earnest appeal 
will, theretore, be made immediately to the State legislature for the 
necessary apt)ropriation to construct the building required. The regents 
are resolved to make the university an institution of the highest order, 
and the just pride of every citizen of the State. In the management of 
the university, no personal considerations, or political or sectarian faith 
will be questions of regard in the appointment of professors or other 
officers, as it is believed that only by this course can a broad career and 
high character be maintained for the university. 

The number of students in the College of Agriculture and Mechanic 
Arts during the present collegiate year is 36; in the university, in- 
cluding all the departments, 411. 
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Statistics for 1874 of the industrial institutions of the United States which km 



Location of the Ingtitation. 



State. 



Alabama.... 

Arkansas 

California . . . 
Connectiont . 
Delaware . . . 
Florida 



Georgia . 



IllinoU.... 
Indiana . . . 

Iowa 

Kansas 

Kentucky . 



Louisiana 

Maine 

Maryland 

Massachusetts < 

Michigan 

Minnesota 



Mississippi 



Missouri J 

Nebraska 

Nevada , 

New Hampshire 



New Jersey 

New York 

North Carolina . 



Ohio 

Oregon 

Pennsylvania... 
Rhode Island... 

South Carolina. 



Teunesssee . 



Texas . 

Vermont 

Virginia 5 

WeHt Virginia... 
Wisconsin 



Total 



Town. 



Auburn 

Fayettville.. 

Berkeley 

New Haven. 
Newark 



Athens 

Dahlonega . 

Urbana , 

La Fayette. 

Ames 

Manhattan . 
Lexington . . 



New Orleans 

Orono 

(near) Hyattsville 

Boston .'. 

Amherst 

Lansing 

Minneapolis.. 

Oxford 



Rodney ... 
Columbia.. 

Rolla 

Lincoln 



Hanover . 



New Brunswick 

Ithaca 

Chapel Hill 



Columbus 

Corvallis 

Centre County. . 
Providence 



Orangeburgh . 
Knoxville 



Bryan 

Burlington ... 
Blacksburgh., 

Hampton 

Morguntown . 
Madison 



Name of the Insfttation. 



Agricultural and Mechanical College of Alabama 

A rkansus Industrial University , 

University of California— College of Seionca and the AriL 

Tale College — Sheffield Scientific School 

Delaware College , 

Florida State Agricultural College 



University 
Georgia. 



•■\ 



Georgia State College of Agricnltue ) 

and the Mechanie Aria. > 

North Georgia Agricultural CoUege. ) 

Illinois Industrial University , 

Purdue University — Indiana Agrricnltural College 

Iowa State Agricultural College 

Kansas State Agricultural College 

Kentucky University— Agricultural and Mechani^ Col* 
lege. 

Louisiana State Agricultural and Mechanical College 

Maine State College of Agriculture and the Mecba^ Aiii- 

Maryland Ag^cultural College 

MassachnsettM Institute of Technology 

Massachuttetts Agricultural College , 

Michigan State Agricultural College 

Univer..ty of Mln»««>ta{ g"^ jj ^.^MeSSS, Arti. 1 
University of Mississippi — College of Agricnlture andtte 

Mechanic Arts 

Alcorn University— Agricultural and MechanicaJ Collage.. 
University of < Agricultural and Mechanical Colleffe. ) 

Missouri ( School of Mines and Metailnrgy. 5 

University of Nebraska — College of Agricnlture 

(No Industrial institution established in the State.) 
Darmouth College— New Hampshire College of Agricdtaw 

and the Mechanic Arts. 
Rutgers College— Scientific School 

University of North Carolina — College of Agricultore uA 
the Mechanic Arts. 

Ohio Agricultural and Mechanical College 

Corvallis College— State Agricultural CoU^r^ of Oregon... 

Pennsylvania State College of Agriculture 

Brown University— Agricultural and Mechanical Depart- 
ment. 

Claflin University— South Carolina Agrlcoltoral CoOer 
and Mechanics' Institute. 

East Tennessee University— Tennenee Agricnltiual Ool* 
lege. 

Agricultural and Mechanical College of Texas 

University of Vermont and State AgricolttiTBl College...-^ 

Virginia Agricultural and Mechanical College 

Humptou Normal and Agricultural Institute 

West Virginia University— Agricultural Department 

University of Wisconsin— College of Arts 
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received the national endowment of land-serip under the act of July 2, 1862. 
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IRRIGATION IN CATJFORNIA. 

Under an act of Congress, approved March 3, 1873, a commission was 
organized for an examination of the San Joaquin, Tulare, and Sacramento 
Valleys of Oalilbrnia, with reference to the construction of a system of 
irrigation. The commission consisted of Lieut. Col. B. S. Alexander 
and Maj. George Mendell, of the United States Engineer Corps, and 
Professor George Davidson, of the Coast Survey. These gentlemen im- 
mediately proceeded to examine the topography of these valleys, which, 
together, constitute what is called the "Great Valley of California.^ The 
report of their reconnoissance presents a variety of interesting points, 
some of which are new to the general public. They first argue the ne- 
cessity of a systematic irrigation of this region from general facts and 
considerations, most of which have, for years, been well understood by 
the people of California. 

The climatic conditions and orographical configuration of the Pacific 
coast region, especially as affecting rain- fall, continue to render culti- 
vated crops uncertain in all the territory south of latitude 42. The 
two seasons, wet and dry, instead of the four seasons into which 
the year naturally divides itself in the Atlantic States and in the Mis- 
sissippi Valley, subject the culture of the soil to novel conditions, un- 
settling old traditions, and defying some of the most tenaciously-held 
lessons of experience in the older parts of the country. The supply of 
rain in California is much smaller than in the Atlantic States, and is 
subject to singular laws of distribution. At San Diego, on the Pacific 
coast,neartheMexican boundary, the annual rain-fall during twenty-three 
years averaged only 9.2 inches. In the southeast corner of the State is 
the great California desert, a broad waste of laud, in which large stores 
of fertilizing principles are kept latent through lack of rain, only occa- 
sional showers ever visiting the district. At San Francisco, half way 
up the coast, a little south of the thirty eighth parallel, the average of 
nineteen years was about 23 inches. At Port Orford, Oregon, a little 
north of the California frontier, the annual average rain- fall during four 
years was 71.6 inches. These facts show a rapidly-accumulating pre* 
cipitatiou of atmospheric moisture along the coast from south to north. 
The arrangement of the seasons in the northern latitudes approaches 
more nearly that of the Atlantic coast. These features of the Pacific 
coast climate result, primarily, from the movement of oceanic currents, 
atlected by the immense breadth and peculiar conformation of the Pa- 
'ific basin. They show also a powerful modifying influence from the 
• )graphical features of the coast region. 

Jhe Great Valley of California lies between two ranges of mountains, 

Ltose trendis nearly parallel to thecoast line. Of these theCoast Raugis 

o called on account of its proximity to the sea, maintains an average* 

'«^vation of over 2,000 feet above sea-level, reaching a maximum of 

'"> **^et a few miles south of Monterey. The southerly winter storms 

op« -• about two and a half times as much rain-water upon the seaward 

imi. Wis range as upon the east<^i*u flank, within the valley. Saa 

' . •• -^v ., located in a gap in this f*^ *in, averages bu 1 23 inches of rain- 

innniu, whilc at PiUarcito ' '»'" but fourteen miles distant, 

. w-c "'ne years was 58 j»»'*- ^' he east side of the valley, 

<i4.rr' ' ,^^j averaging 9,^'^ — -ivatiou of sea-level and 

• ai..^ •.— . '^'y peaks f?^' »*^" - -s-'w -line, arrests the passage 

n'-^i V I.. r olr^nrfls" \ ..>^. .., ,*-a ^'^pOSltS Of SUOW aTO €• 
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pecially heavy, reaching sometimes 9 depth of 60 or 70 feet, with an 
average of 14 feet during the winter. Here is the great store-house of 
moisture for the eastern side of the valley. If warm winter rains melt 
the 8U0W prematurely, the result is heavy flooding of all the streams. 
In ordinary seasons it awaits the action ofwarm sunshine in June, giving 
a very opportune supply of water for irrigation at an advanced stage 
of vegetation. The Coast Range crowds into the Sierra Nevada at the 
hejid of the Sacramento Valley, in latitude 41<^. Here the clouds are 
banked up heavily, and deposit a quantity of moisture from four to ten 
times greater than in the region of Kern Lake, near the south end of 
the Great Valley. The whole region is also subject to local variations. 
For instance, the Kern Lake region enjoys an average annual rain-fall 
only half as great as in the vicinity of Bakersfleid, but a few miles dis- 
tant. 

The wide range of rariation in rainfall is illustrated by the following 
facts derived from authoritative and scientiflc observations at different 
points. At Fort Beading the range of three years was from 15.9 inches 
to 37.4 inches; at Sacramento the range of seventeen years was 
from 11.2 inches to 27.5 inches; at Millerton, six years, from 9.7 inches 
to 49.3 inches ; at Stockton, three years, from 11.6 inches to 20.3 inches; 
at Fort Tejon, five yeyrs, 9.8 inches to 34.2 inches j at Monterey, five 
years, from 8.2 inches to 21.6 inches; at San Diego, twelve 3'ears, 
6.9 inches to 13.4 inches; at Benicia, twelve years, 11.8 inches to 20 
inches. These observations show the rain-fall of calendar years; the 
following are reckoned by wet seasons. Clear Lake, 1,300 feet elevation, 
six years, 16.2 inches to 66.7 inches; Visalia, three years, 6.7 inches 
to 10.3 inches ; San Francisco, twenty-two years, 7 inches to 49.3 inches ; 
Pillarcitos, nine years, 39 inches to 82 inches ; Sacramento, twenty-four 
years, 4.7 inches to 36.4 inches ; San Diego twenty-two, years. 4.5 inches 
to 14.8 inches. 

The minima of precipitation in the above cases indicate years of de- 
structive drought, especially in the southern portions of the great valley. 
During the three years from 1868 to 1871, south of Monterey neither 
grass nor grain grew. The commissioners declare : 

Hundrpcis of farms were abandoned, and tbe stock-men ^ere compelled to drive their 
cattle, horses, and sheep to the fi^lehes of the mountains, not onlj for food, bat for water. 
In February, 1870, not a blade of grass was to be seen over the extensive valley of the Saota 
Clara ; and tho bruad plains of Los Angeles, covering over 1,000,000 acres of arable land, 
were nearly desolate, even to the borders of the streams. From Tulare Lake to San Diego, 
the conntry was nearly desolate ; and in March, 1871, the usual season when tbe crops 
should be luxuriant, not a blade of f rass was to be seen over the great plains and through 
the valleys, which are richly covered after favorable rains. Hundreds of thousands of sheep, 
horses, and cattle were lost by starvation. 

The practical deduction by the farmers in the southern part of the Great Valley is, that 
they can 8ecure about two crops in five seasons ; bnt this is still rednced in the extreme 
southern section, where we traversed ten to twentv miles at a time without a cabin to indi- 
cate a claim, yet the land was remarkably good. The great drought of the seasons of ]86v^ 
''6'-^, 18()3-'r)4, when only 13.6 and 10.1 inches of rain fell at San IfVancisco, was not so 
severely felt by the State, because the population was much smaller and grain-crops were 
not then so largely cultivated ; but a recurrence of tnch years at the present time or in the 
future would be accompanied by the most diaastroos results to the prosperity of the country, 
unless artificial means be adopted to secure the use of the waters from the streams. 

In ldr>0 only 7 iuches of rain fell at San FranolBCO. Such a season now, without irriga* 
tion, would produce a famine. 

There is also a variation in the distribution of the rain-fall in different 
parts of the wet season. In some cases the greater portion is precipi- 
tated early in the season. If the grain is in the ground in time to re- 
ceive the benefit of the earlier rains, the success of the crops seems to 
be assured ; but if the sowing be delayed| a dry spring may entirely de- 
23A 
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stroy it in tbe drier portions of tliaGreat Valley, and redace it very low 
in more favored regions. The critical period appears to be from tbe 
middle to the end of February, when the grain is several inches high ; 
one or two inches then would place the crops beyond danger from 
drought, but that small amount is often lacking, and the fairest pros- 
pects are blasted. 

The commission believe that "the average yearly rain-fall over tbe 
basin of the Great Valley is suflicient to insure good crops annaally." 
After a careful comparison of scientific observations, they place the aver- 
age annual rain-fall of that portion of the Great Valley, iucludiog foot- 
hills north of the mouth of Sacramento River, at 23 inches, and of the 
southern part at 10 inches ; the latter is probably in excess. It is to be 
noted, in this connection that, in both the northern and southern sections 
of the valley the flanks of the mountains, which enjoy the heaviest rain- 
fall, are more extensive than the central plains. 

The amount of rain-water necessary to the growth of the crops also 
varies. At Visalia, the seasons of 1870-71, and of 1872-73 received, 
respectively, G,S inches and 7.2 inches, and in both these years tbe 
<!roi)s of the vicinity were failures. During the intervening season 
of 1871-'72 the rain-fall amounted to 10.3 inches^ and the harvests 
following were abundant. 

Throughont the southern sections of California crops hare been secared when 12 inches 
of rain have fallen in the wet season ; but the precipitation is not so reliably nniform u 
farther north. Farmers and atock men claim good crops with 15 inches of rain, if it has 
fallen somewhat evenly through the season. This amount would not be necessary to 
mature the crops, if, at the beginning of tlie rainy season, the earth had not beeu parcbtd 
several feet deep by the excessive dryness and heat of summer. 

The land cannot be plowed until the iirst rains have moistened the earth to a saffideot 
depth. During May, we (the commission) experienced a temperature of 130^ in the sun be- 
tween Bakersfield and San Emedio Canon, and for months the temperature ranges over 

But while the average rain-fall may be sufficient to secure good croi>s 
this fact will not secure the community against failure during the mini- 
mum years. The commission gave serious attention to this question. 
Tbey examined the entire valley and foothills, and, from rough measnre- 
meutsof the catchments of all the principal and most of the smaller 
streams on both sides, they satisfied themselves that a system of irri- 
gation, scientifically constructed, so as to utilize and economize the entire 
<lrainage, would furnish a good supply of water in all years. But sach 
a system must be of the highest character. Very few of the canids 
already in operation are available for such an enterprise, having been 
constructed without regard to general interests, and many of them in 
defiance of the simplest principles of engineering science. To complicate 
the difficulties of the case, preposterous claims of *' water-rights" are 
j>ut forth by some landed proprietors, which, if allowed, will prevent the 
full development of a general system. Annoying litigation is expected 
from this quarter. 

The Great Valley is admirably adapted to irrigation on the grandest 
scale. Its extreme length is about four hundred and fifty miles, with ao 
average breadth of forty miles, including the foot-hills. Its longer axis 
k4 parallel with the coast-line and about eighty-five miles distant. The 
elevations of the valley range from ;^0 feet above tide-water, at Sacra- 
mento, to 282 feet at Kern Lake at the south end, and 556 feet at Bed- 
ding at the north end. The mounstainrange are separated by an aver- 
age breadth of one hundred and ten miles, with a length, from theirnoith 
anil south junctions, of five hundred and twenty miles. This iacludee 
an area of fifty-seven thousand two hundred square mileS| equal to lUi' 
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nois or Michigan. The only gap in the encircling ranges is afc San 
Francisco, and the entire drainage of the Great Valley is through the 
Golden Gate, a cliannel about one mile wide. The Sacramento Valley on 
the north has a smaller proportion of flat land. The Sacramento River 
receives no tributary of note during the first two hundred miles of its 
course northward of Feather Eiver. It runs down a ridge along the 
middle line of the valley, and in the lower parts of its course is several 
feet higher than the land surface within three or four miles. These de- 
pressed areas constitute sloughs filled by overflows of the river and 
drainage of the mountains. The mountain-flanks on the west side are 
narrow and treeless, the rain-fall comparatively small, and the streams 
generally short, and dry in summer. The eastern declivity, from the river 
to the crest of the Sierra Nevada, is about twice as wide as the western, 
with a precipitation three or four times as great,.a8 shown by the greater 
number and size of its tributar3- rivers. The mountain-flanks are well 
timbered and the foot-hills moderately so. The rivers are also fringed 
with narrow timber-belts. The San Joaquin presents the same general 
characteristics with the addition of a few considerable lakes. The area 
susceptible of easy irrigation is estimated at 7,650,000 acres, not including 
the swamp-lands, which raise the aggregate to 8,500,000 acres. It is 
practicable to extend the system to the foothills, thus making the total 
surface capable of irrigation about 12,000,000 acres. 

There are about three square miles of catchment to each square mile 
of land to be irrigated. A monthly average of 3 inches' fall during 
the rainy season over the catchment area would give a depth of nearly 
10 inches monthly over the irrigable area; but this is too large an esti- 
mate for a dry season. One day's discharge of Kern Eiver alone. May 
1, 1873, was estimated at a stratum of 3 inches over an area of 25,600 
acres. It was doubtless much greater from the middle of February to 
the 1st of March. The eastern watershed of the valley to the north 
Kern River will yield more ample supplies. 

The soil throughout the valley, with sufficient irrigation, is of prime 
fertility, promising an average of 30 bushels of wheat per acre, or its 
equivalent in other crops. Good cultivation on fresh soil, in years of 
ample rain-fall, produces still higher results, but unfortunately the cul- 
tivation of this region is mostly very poor and shiftless. Very large 
yields of grain are on record, showing something of the real capabilities 
of this fine region. With intelligent development of its resources, this 
great valley may become what Egypt was to the Eoman Empire — the 
grunary of the world. The application of water before the rainy sea- 
sou would enable the farmers to plow in time to receive the first show- 
ers, and thus expedite the growing season. The whole arrangement of 
farm-labor would be modified, to the advantage of the farmer, by the 
introduction of a permanent, unfailing supply of water, and the grain- 
raising interest would lose that element of speculative unsteadiness 
which has crippled it in the past. Farmers would no longer calculate 
the problem of chances like gamblers, but would have reliable data 
upon which to base their enterprises of culture. The influence of even 
the partial eliorts at irrigation among farmers along the line of the 
San Joaquin and Kern River Canal shows something of the results that 
might be expected if a general system were adopted. At the cessation 
of the rains in February, 1873, the grain was in excellent condition, but 
a few weeks of drought, clear skies, and north winds turned it yellow 
and sickly. The farmers then determined to take the waters from the 
canal, and a few ditches were hurriedly cut. » The water was applied in a 
very crude and wasteful manner. A single flooding restored the vitality 
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of the crops and made the \^heat yield from 30 to 55 bashels per acre. 
Much of this land had previously failed to find purchasers at $2.50 per 
acre ; its market price immediately rose to $25 or $30 per acre. 

The commission were too much limited both in time and means to en- 
ter into details upon the various points of the practical problem they 
were (Jailed upon to study. These can be settled only by a careful in- 
strumental reconnaissance and survey. A reconnaissance in the field 
could be made at small cost, but a definite survey would require a very 
considerable expenditure. This branch of the work might be accom- 
plished by easy stages extended over several years, leaving the less im- 
portant portions to the last. 

The numerous and large tributary rivers on the east side of the valley 
forbid the construction of a long line of canal. The expense of bridging 
would be enormous. The system in this part of the valley must, then, 
embrace numerous short canals. Each river should be dammed at one 
or more points, and as high up as possible, in order to give a higher levd 
to the water and thus irrigate a larger area. The proper location of 
these dams and theheadworks and alignment of the main canals will con- 
stitute the most dif&cult and important engineering problem in the whole 
enterprise. The depressions of surface along the main streams below 
the water-level will require specific treatment. On the west side of the 
valley the alignment, size, and slope of the main canals are approxi- 
mately indicated by the works already constructed. The constmction 
of the canals will be less embarrassed by natural difficulties, and 
consequently will be less expensive than on the eastern side of the valley. 

To allay the apprehension expressed in some quarters as to the injury 
to navigation in the rivers by the withdrawal of water for irrigatiou, the 
commission investigated, to some extent, the working of the systems 
of Italy and India. The percolation of subterranean water, from high 
grounds bordering the depleted channels in their higher levels, restores 
the average flow lower down. In the Great Valley of California but a 
small portion of the lower channels of the main rivers are at any time 
navigable, and the withdrawal of water for irrigation from their higher 
levels would probably soon be compensated by the drainage of sabter- 
ranean waters. The working of some of the canals already constracted 
seems to confirm this probability. 

The commission find it necessary to define in general terms the methods 
and works by which the irrigation of the Great Valley may be accom- 
plished. The profession of hydraulic engineer is almost unknown in 
this country, nor do American farmers know how to use the water de- 
livered to them. The works of private enterprise in California have 
been built under mistaken impressions as to the laws of hydraulics. In 
some cases the slope is too great, causing the banks to be washed away 
and the bottoms of the ditches to be scoured out, depressing the water- 
level too far for distribution over the surface to be irrigated. In other 
cases neglect of drainage has left surplus waters to stagnate in poota 
and to generate miasma. 

The first point in a system of irrigation is to raise the surface of the 
water in the river to a level which will enable it to flow freely over the 
highest ground to be irrigated. This is usually done by a dam ; but in 
the construction of dams, a great many mechanical, hydrostatic, and 
hydraulic principles must be applied under a great variety of circam* 
stances. In the Old World, it is said, it is ditficult to find two dams 
resembling each other. The size, alignment, and construction of the 
main canals constitute another branch of hydraulic engineering. The 
42uantity of land to be irrigated, the nature of the 8oil| the minimiiB 
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raiu-fall, the kind of cultivation to be applied, and other considerations 
must be embraced in the programme of construction. The subordinate 
channels whi<5h are to convey the water down to the plow-furrows re- 
quire the application of scientidc principles. The following specimen 
will show the methods which the comuussion consider practicable and 
suited to the peculiar features of the Great Valley. These methods are 
based on results of irrigation systems in the Old World. This speci- 
men is taken from the works of San Joaquin and King's River Canal. 

The main canal has a slope of 1 foot per mile, the ground sloping at 
the rate of 8 feet per mile. In the accompanying plat, the slope is 
shown by dotted lines at each foot of elevation. Water is not taken 
immediately from the main canals to the irrigated ground, but to the 
"primary ditches," which follow the highest part of the ground and are 
about a mile apart. The section is partly in excavation, and partly in 
embankment. As a general rule water should not be taken from pri- 
mary ditches, but through secondary ditches. In this example (see plate 
on opposite page) the latter are about a quarter of a mile apart, running 
pai-allel, with a slope of 4 or 5 feet per mile. Each secondary ditch irri- 
gates the land between it and the next one below it, embracing about 
80 acres. The land is subdivided, first, by plow-furrows, 40 yards 
apart, parallel to the primary ditches, designated on the plat by the 
figures 1, 2. 3, 4, 5, 6, &c. It is again divided by cross-furrows, called 
" checks," 50 yards apart and parallel to the primary ditches, shown by 
the dotted lines 41, 42, 43, 44, &;c. The secondary ditch, A B, has the 
capacity to fill ten boxes at the figures 1, 3, 5, 7^ 9 — 19. leading into 
the plow-furrows. By closing the gate at the middle or the ditch, all 
Its contents are discharged into the ten furrows above, through little 
gates at the head of each. The first " check-furrow " will arrest the 
flow and cause it to spread over the strip between it and the secondary 
ditch. When this is sufficiently irrigated, the check-furrow may be 
opened with the hoe, and the water will then overflow the second strip ; 
and the process may be continued till the first 40 acres, represented 
by the parallelogram AGED, are irrigated. Then close the small 
gat6s 1, 3, 5, &c., and open the gate at G in the se<sondary ditch, and 
in like manner irrigate the lower 40 acres G B F B. 

As the ground slopes from the secondary ditches at the rate of 8 feet 
per mile, the level of each check-furrow will be 2.7 inches below its pred- 
ecessor. Tbere will then be an inequality of depth of water at differ- 
ent points of a strip between the two furrows, but in porous soils there 
is a compensation in the percolation of the water in the check-furrows 
to the land just below them. In impervious soils, or in irrigation for 
alfalfa, or permanent pasture, the furrows and check-furrows must be 
more numerous. The surplus water is caught in catch-drains for irri- 
gating land further down. 

The irrigation facilities of the east side of the Great Valley are diffi- 
cult to delineate on account of the lack of official surveys. A few small 
canals have been constructed, but with no reference to a general system. 
In some cases mining-ditches have been converted into irrigation-chan- 
nels. Each main tributary river will here require a main canal on each 
side extending below the base of the foot-hills till it meets similar 
canals from other rivers, the whole constituting a single main channel 
of supply for all the country between them and the main lines of drain- 
age for the Great Valley. From them primary and secondary ditches 
will distribute the water over the soil with such local adaptations as 
may be demanded. A full exposition of the subject can be given only 
after an instrumental survey. 
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The eommission have no doubt that tlie systematic iiri^tion of the 
retriou under consideration will ultimately be accomplished, bat the cost 
will be enormous and beyond the financial resources of the present It 
is not necessary, however, that the work should be all done at once. 
The po[)ulation must be greatiy increased to require it. To finish the 
work properly a period of fifty years will be necessary. It is of the first 
importance that it be properly planned and that the National and State 
Governments should act harmoniously in aiding and organizing it. Gov- 
ernment authority is necessary in the location of the canals and ditches. 
The rights claimed by riparian proprietors should be appraised for pub- 
lic use, so that no single class of men may make the mere accident 
of their location a ground for the monopoly of what belongs to the com- 
munity. The methods of distribution and the rights under it should be 
settled by law. A portion of the foot-hills will also demand irrigation, 
and the combination of this with the irrigation of the lower grounds will 
require authoritative settlement. Reservoirs will be demanded on tbe 
west flank of the Sierra Nevada for the storage of water, primarily for 
mining purposes, but subsequently for irrigation. 

The withdrawal of water from the rivers for irrigation will tend also 
to reclaim the swamp-lands, by withholding and otherwise disposing of 
the suri)lus rain-fall, especially during the great floods. The elevation 
of the drainage river-channels above the neighboring lowlands renders 
it difficult to dispose of the overflows. If these can be kept back in the 
highlands and stored for future use in mining and fisirming enterprise, 
a very great collateral benefit will be secured in narrowing the ai'ea of 
swamp-lauds, or of lands too wet for cultivation. At least a million acres 
of such land, endowed with the highest fertility, lie useless iu the Great 
Valley. 

The commission presents a brief r^iinid of the principles and practice 
of irrigation in Europe and India. ' Among the fundamental points of 
a successful system in the Old World is a sound financial basis. * With- 
out this any enterprise in this direction will infallibly bring disaster. 
Indian irrigation i)resents a marked illustration of this fact. Ilere it is 
the condition of existence both of people and government. More than 
half the public revenue coines directly from the products of the soil; 
even partial and local failures of crops in this vast country have been 
followed by famines i'rom the lack of means of transportation. To 
obviate these mischievous consequences the government has spent 
$175,000,000 already, and is annually adding millions more in worl^ of 
irrigation. These sums, at the prices of labor and materials in India, 
represent a vastly greater amount of work done than the same sums 
would secure in America. Skilled labor in India commands but 50 cents 
per day ; earth-excavation may be done for 5 cents per square yard, 
and masonry at $1.50 to $2 per square yard. The work done is of the 
most permanent and excellent character, and more expensive than we 
would be willing to undertake on our western plains. The Ganges Canal, 
10 jeet deep and 170 feet wide, was intended to carry 7,000 cubic feet 
of water i)er second, and to serve for navigation as well as irrigation. 
Its original capital cost, not including interest, &c., was $12^000,000; in 
this country it would cost $100,000,000 to build such a one. Its length 
is greater than that of the irrigation-canals of Lombardy and Bg.Ypt 
combined. It was built to irrigate 1,500,000 acres. In 1864, 12 per 
cent, of the land irrigated by it was iu sugar-cane, paying a fee of 83.2^ 
per acre; 20 per cent, in gardens, at $1.25 per acre; 51 i)er oeut in 
Indigo, cotton, &c., at 80 cents per acre; 17 per cent, iu grain, atW 
cents per acre. The mean price obtained was $1.02 per acre. In 186S 
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and 1867 the mean price was $1.21 per acre, half of which was sufficient 
to pay the cost of maintenance. Some faults in engineering have added 
unnecessarily to the cost of both construction and maintenance. It re- 
quired ten years to reach its probable ultimate area of irrigation. These 
enterprises have generally beeu slow jn the development of their be- 
neficent capacities. The limits of this article will not admit noticing 
any other of the splendid irrigation- works of India. The capital in- 
vested in construction, up to thecloseof the administrative year 1871-'72, 
is stated at $53,295,000. To construct such works in this country 
would probably cost $400,000,000. Their net income was about 8 per 
cent, per annum, including increase of land revenue, &c. Some of these 
works, however, were old irrigation-works, constructed under former 
native dynasties, and the outlay by the present government consisted 
only in extensive repairs. Increasing experience is teaching practical 
methods of utilizing water, so as to make the same supply serve much 
greater areas. Many private enterprises have also been started, but 
the authorities express the " growing conviction ^ that this policy should 
be abandoned. Some of these works were purchased by the govern- 
ment, leaving but one private enterprise, the Madras Company, furnish- 
ing water to any extent. 

Italy, though enjoying a much larger annual rain-fall than Califi r- 
nia, found it necessary to resort to irrigation hundreds of years ag' . 
Lombardy and Piedmont average about 37 or 38 inches of rain-fall 
per annum, the most of which is within the irrigating months from 
March 1 to October 1, during which there occur, on an average, 71 
rainy days. The mean temperature of the irrigated districts from May 
to August ranges from 70^ to 90^ F. The south end of the Great Val- 
ley of California averages about 10 inches of rainfall, with a minimum 
of 5 inches, and 275 clear days in the year; temperature 100^ in the 
shade for sometimes two hundred days together, with a maximum reach- 
ing occasionally to 130^. In Orissa, India, with a rain-fall of 60 inches, 
there was a great famine. In California an average of 15 inches secures 
good crops. These facts show that it is not so much the amount as the 
distribution of atmospheric moisture that affects the prosperity of agri- 
culture. 

The Italian canals employ for irrigation an aggregate flow of 24,000 
cubic feet of water per second during the season for 1,600,000 acres. 
It is estimated that 1,000,000 acres in Lombardy are irrigated by works 
costing $200,000,000; but this expenditure, having be^u spread over 
several hundred years, has not been felt very severely. The canals 
are chiefly owned by government. Here, as in India, it has been found 
that private enterprise has not been successful in the management of 
these works, at least so far as the public interest is concerned. Promi- 
nent among them is the gre^t Cavour Canal, fifty-five miles long, 131 
feet wide at the bottom, and 6 feet deep, with a general slope of 1 foot 
in 4,000. Its alignment is perpendicular to the lities of natural drain- 
age, necessitating the construction of a large number of costly bridges, 
aqueducts, i&c, and involving an enormous cost. A canal skirting the 
western foot-hills of the Sierra Nevada, and crossing by aqueducts the 
parallel tributary streams, would be a still more formidable undertak- 
ing of the same character. The Cavour Company became bankrupt, 
and its property passed into the hands of its creditors. Its failure 
was partly occasioned by unskillful financial management, but more 
largely by incompetent engineerfng. Among the fatal blunders in the 
scientific data was the estimate that the Po,- from which the water 
of the ciinal was obtained, carried a flow of 4,000 feet per second in 
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its lowest stage, whereas it was discovered to be as low as 1,500 feet per 
secoud. Italiau canals are usually farmed out to coutractors for a 
period of nine years. The coutractors arrange terms of supply with 
the cultivators, who are formed into associations representing i>articn- 
lar districts. Each district association administers the distribution of 
water within its own limits, subject to regulations prescribed by the 
government. 

Cereals and most other products require some irrigation in Italy, bat 
the greatest amount is for rice-culture in summer and meadows in win- 
ter. The mea low-grass, called marcite, requires the continuous pas- 
sage of a thin film of water, except at the cuttings, which is secured by 
arranging the land in planes about 30 feet wide, with a slope of 1 foot 
in 12 or 15 ; these are watered by small irrigating-channels on tl>e crest. 
A cubic foot of water per second, properly economized,'will irrigate three 
acres, securing an enormous product. The meadows near Milan are cut 
seven times a year, yielding 50 tons per acre per annnm, rising, in excep- 
tional cases, to 75 tons. The meadows are also fertilized by the sewage 
of Milan through the channels of irrigation. 

The climate of Spain resemblesthat of California both in its high tem- 
perature and in its small amount of rain-fall. Here judicious irrigation 
exhibits remarkable results. IN'ear Valencia irrigated land sells at $700 
to $900 per acre, and, at a considerable distance, brings $400 to $500, 
while unirrigated land scarcely commands $80. Near Madrid irrigation 
increases the value of land from fourfold to tentold. In the valley of 
the Tagus irrigated land yields twelve times as great a product as unirri- 
gated land. " Spain may be described as a country in which the water 
is more valuable than the land in the ratio of 5 to 20^ — a i>opnlar esti- 
mate, resulting from a thousand years of study and experience. Its 
system of irrigation is a legacy of the old Moorish regime. The legal re- 
lations of land and water are varied. In some localities the irrigation 
facilities are legally associated, so that even the proprietor cannot sell one 
without the other. In other places thefarmer buys the water as merchan- 
dise. In dry seasons, the prices paid have been enormous. In 1861 they 
averaged 811 ,000 for a cubic foot per second through tbe year from the old 
irrigation-canals. In the later works, however, government has fixed the 
prices. The Henares Canal is allowed to charge $1^875 per cubic foot 
per second through the year ; in Italy the same quantity brings only $75 
to $80. The old Moorish works are generally the property of the irriga- 
tors, who pay only just what is necessary to keep them in repair. 

In France there are no government canals ; they are generally bnill 
by the laud-owners. The government, however, exercises a closer su- 
pervision over their construction and operation than in Spain. They 
are periodically inspected by government engineers. French law, unlike 
S[)anish law, does not permit a majority of proprietors to establish an 
irrigating system and then compel the minority to bear a portion of the 
expense. In the ease of the Carpentras Canal the government agreed 
not to increase the land-assessments for twenty-five years after its com- 
pletion. 

In estimating the quantity of water needed for irrigation in the Great 
Valley, the commission allow 15 per cent, for loss through evaporation 
and absorption of banks and beds of canals. The California rivers usnally 
run full for seven months. The streams of the Sierra Nevada, with 
immense reservoirs of snow, are in full volume from December to Au- 
gust, and may be calculated upon for a full supply of water during two 
hundred days of the year. A discharge at the rate of a cubic foot per 
secoud, during fourteen hours per day, would amount to 60,400 eaue 
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feet per day, or 10,080,000 cubic feet per annum. Deducting 15 per cent. 
for evaporation and absorption, there remain for actual irrigation 42,800 
cubic feet per day, and 8,568,000 cubic feet during the season. Each 
day's supply at this rate will furnish a sheet of water covering six acres 
2 inches deep. The annual supply would furnish 200 acres with;i2 inches 
depth. A cubic foot per second, then, is regarded as a sufficitot supply 
for 200 acres, allowing for waste and uncnltivable land. 

Wheat sown in October or November, on summer-fallowed land well 
watered during the high river stages, will generally make a good crop, 
even with a short supply of rain for the season ; sown in January or 
February, it will need one or two irrigations of 3 inches each ; for later 
crops, 12 inches will be necessary. On reclaimed tuleland, barley, sown 
after wheat-harvest, comes to maturity. Cotton will require more water 
than grain. Alfalfa, cut five times, will require 12 inches in addition to 
the rain. ^ 

The allowance sufficient for the present demands of agriculture may 
not be sufficient for the future. This should be taken into account in 
arranging the system of irrigation in the Great Valley. In seasons of 
scarcity, the question may arise whether the small supply be distributed 
over the whole irrigable region or concentrated on a portion of it. In 
other countries the usages are exceedingly various, and furnish but few 
general principles applicable to our peculiar circumstances and neces- 
sities. In North India, a cubic foot of water per second suffices for 200 
acres of cereals. In Granada and Valencia, Spain, 240 acres; in Elche, 
Spain, 1,000 acres, water being very scarce. Kice-fields in different parts 
of the world vary from 30 to 80 acres per foot. In recent Spanish grants 
the legal quantity varies from 70 to 260 acres per foot. 

In the proposed system the secondary and tertiary channels will be 
constructed by the cultivators themselves, and the work can be made 
to occupy seasons of leisure by farmers working their own land. The 
Ctuse, however, will be different for farmers on a large scale who are com- 
pelled to hire labor. The cost of the main canals and primary ditches 
will be borne by the Government or corporations furnishing water. The 
cost of these works and of the head-works by which they are supplied 
must, of course, vary under different circumstances. The commission 
estimates that a canal carrying 315 cubic feet per second, deducting 15 
per cent, for evaporation and absorption, will irrigate 53,600 acres. Sup- 
posing all the land to lie on one side of the canal in a strip five miles 
wide, each mile of canal will require five miles of primary ditches. 
Each mile of canal will then irrigate 3,200 acres; or, allowing one-fourth 
for waste atid uncnltivable lands, lands occupied by buildings, yards, 
&c., 2,400 acres. Primary ditches of the capacity of 50 cubic feet per 
second will cover 2,400 acres, 3 inches deep, in seven days and nights. 
Six of the primaries can be filled at once by a canal of the above capacity, 
serving 14.400 acres in seven days and nights ; in twenty-six days the 
whole 53,000 acres may be irrigated ; but, if the water is used only four- 
teen hours per day, forty-five days will be required. 

Each 2,400 acres, then, is supposed to require one mile of main canal 
and ^\e miles of primary ditches. In the most favorable case of con- 
struction, in which excavation and embankment are about equal at thirty 
cents per cubic yard, the cost per acre irrigated will be about §5. Add- 
ing the expense of dams and head-works, the extra excavation and em- 
bankment required by inequalities of ground, bridges, sluices for drain- 
age, &c., the expense will be about doubled, amounting to per 
irrigated acre. Some portions of the east side of the San J< ain 
Valley are underlaid at 2 or 3 feet depth by hard strata, requiring i 
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ing. This will enlarge the cost 25 or 33 per cent. Foot-hill irrigation will 
cost still more. The cheapest canal in Spain cost $15 per irrigated acre, 
with labor much lower than in California, but in this case the dams ami 
head-works are of the most permanent and substantial character. In 
California it is proposed to construct the dams of wood and rebuild them 
after deciiy sets in, thus x)ostponing a large part of the permanent oat- 
lay. In the old countries there are no lands of easy irrigation left. Most 
of the late constructions are very different in character frooi what would 
be required in California. 

The commission finally state their conclusions serlatimj of which the 
following summary is presented. There are large bodies of fertile laud 
in the Great Valley needing irrigation, and the natural features of the 
country favor the enterprise. The east side of the valley will give an 
abundant supply of w^ater through canals from the various rivers. The 
supply of the west side is smaller, but sufficient to irrigate a very large 
body of land. The San Joaquin and Tulare Valleys, especially, would iu- 
crease their production many fold with irrigation. Thecostwoald begreat, 
but not out of proportion to the benefit, derived. Irrigation is bat little 
understood by either farmers or engineers in this county. The experience 
of other countries shows that this work can be effectually done only by 
the government. Stateand national governments should at once oombiue 
their efforts to inaugurate this enterprise by an instrumental survey to 
ascertain what lands are irrigable, and at what expense of construction; 
the amount of water that can be furnished each tract of land, the best 
methods of delivery, probable cost, &c. All accessible information from 
foreign irrigation systems should be gathered and disseminated. A 
system of uniform laws and regulations should be establish^. In 
isolated localities cultivators should be allowed to appropriate the waters 
of small streams, provided their works do not interfere with the general 
system. Land and water should be inseparably unite<l. As the I'-inda 
receive the special benefit of irrigation, it is but fair to lay upon them a 
large part at least of the expense of the machinery. The general increase 
of revenue, however, would justify appropriations from the general tax 
fund of States and counties. There is, however, a difficulty in the fact 
that many lauds at present are not worth $5 per acre, and that irrigation 
established for their benefit will probably cost double that sum. Aid 
from Government should be cautiously given. In some cases corpora- 
tions may be allowed to furnish the water of irrigation, uuder definite 
regulations. There is no reason, however, to suppose that capital will 
find works of this kind a very attractive investment. The work must 
probably be done by Government. The State should exercise a suiw- 
vision of all such works, however distasteful to interested parties. 



IRRIGATION: ITS EVILS, THE REMEDIES, AND 
THE COMPENSxVTIONS. 



By George P. Marsh. 
I.— GENERAL CONSIDERATIONS. 



1. Irrigation, or the artificial application ot water to growing crops, 
is one of the most primitive of agricultural arts, and in the regioos 
which were the first seats of civilization, reservoirs and canals for col- 
lecting, storing up, and distributing this fertilizing elemeut are aoioog 
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the most ancieDt bamaa coDstructions of which visible remains are 
still extant. 

It is probably chiefly to a sense of the agricultural value of water 
that we are to ascribe the religious reverence paid to fountains and 
rivers in the early ages, and which is still traceable as a fading super- 
stition in the names of many holy wells and saints' fountains. 

2. The moist atmosphere of the countries whence pur population is 
chiefly derived — the British Islands and the Germanic provinces — and 
the plentiful summer-rains of our Atlantic States, have rendered agri- 
culture practicable in all these lands without a resort to the expensive 
and laborious arrangements involved in rural husbandry, which derives 
its necessary supply of water not directly from spontaneous rain-fall, 
but from human art. Hence, except in garden-cultivation, and perhaps 
some other comparatively unimportant branches of agriculture, irriga- 
tion has been hitherto practically almost unknown to us. 

3. But in many parts of Spanish America artificial watering of the 
fields has always been a« indis|>ensabie to successful agriculture as in 
the Hispanic Peninsula, and our recent acquisition and settlement of a 
considerable i>art of the Mexican territory, where the climate makes 
irrigation a necessity, is now familiarizing us with the practice. Be- 
sides this, both in Northern Europe and in the older United States the 
opinion is fast gaining ground that running, or at least infiltrated water, 
may often be advantageously supplied to grasses and cultivated vege- 
tiibles in climates and on soils where precipitation alone was formerly 
regarded as a suflBcient source of moisture for all the field crops. Irri- 
gation is consequently now more or less practice<l, and its use is rapidly 
extending in all the European countries to which I have referred,* and 
there is a strong disposition in the Eastern States of the American 
Union to test the value of the ])ractice by actual experiment, not merely 
in market-gardening, but in field-culture, on an extensive scale. 

4. There is some danger that, with our characteristic impetuosity and 
love of novelty, we shall, especially in the comparatively rainless new 
States and Territories of our vast empire, engage too largely and too 
inconsiderately in an agricultural process which, in many cases, maybe 
attended with disadvantages more than sufficient to counterbalance the 
gains from its adoption. At least we may fear that costly arrangements 
will sometimes be made when simple and less expensive methods would 
be equally available; and we have reason to apprehend that the acqui- 
sition of the control of abundant sources of water by private individ- 
uals may often result in the establishment of vested rights and monop- 
olies liable to great abuse, and at the same time calculated to interfere 
seriously with the adoption of general systems of irrigation. 

5. Information in regard to European methods of accumulating and 
distributing the water of precipitiition, and of flowing springs and riv- 
ulets, for agricultural purposes, is readily accessible, and in the practi- 
cal employment of the system our engineers and the ingenuity of our 
people will no doubt easily overcome any special difficulties arising from 
the pecular geographical and meteorological features of our territory. 
But the social, legal, sanitary, and financial aspects of the subject in its 
application to extensive tracts of cultivated land are not familiar to the 
American public, and for the moment some cautions, of a not altogether 
obvious nature, are more needed than instructions on points of practical 
method, or of adaptability to particular branches of agriculture. 

G. I propose, then, to point out the .evils and difficulties of the prac- 

* The qnantity of irrigated meadow-laud in England and Germany is already very large* 
bat the applicitiou of water to tilled field-crops is now mnch less resorted to in those coaa*- 
tries. 
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tice of irrigation, and to suggest precautions against the occurrence of 
these evils, and means of palliating them where they are to somb extent 
inevitable. 

II.— MORAL AND SOCIAL EFFECTS OF IRRIGATION. 

7. In a political community where it is now generally admitted that 
persons neeessarify have inalienable H{ihts, of an extent commensurate 
with their natural duties and necessities, and that consequently no man 
or body of men can rightfully use any other man or men simply a8 a 
means to a selfish end, it will be allowed that, in the iutroduction of 
new systems of industrial or rural occupation, on a scale large euoogh 
to affect the rights and interests of whole classes of the population, 
equal regard shguld be paid to the good of every class, and few will deny 
that on all such occasions the moral, social, and sanitary consequences 
of great changes in the habits and employments of large bodies of the 
people should be considered as of more importance than the merely 
financial results. 

8. In this, as in most other cases of inquiry into questions of political 
economy, in the present state of that science, we encouoter at the oat- 
set the great enigma of the right relations between capital and labor^ 
which is really a moral rather than a financial problem — and there are 
not many instances where those relations are on the whole more onsatift- 
factory than iiKthe emi)loymeut of irrigation on the great scale in which 
it is practiced in many parts of Europe. 

9. With an important exception, w^ich I shall notice hereafter, the 
tendency of irrigation as a regular agricultural method, is to promote 
the accumulation of large tracts of land in the hands of single proprie- 
tors, and consequently to disp ssess the smaller land-holders. Where 
a district, however large, derives its supply of water for irrigation from 
a single stream or lake, not of such volume as to be practically inex- 
haustible, the interests of production require that the husbandry of the 
entire district be administered on a uuiform, or at least on a harmouiooe 
system, and consequently that the control of the source of water-supply 
be vested in a single head. If we suppose a considerable district, with 
a conveniently accessible water-course of a volume just sufficient to sup- 
ply it if judiciously distributed, to be owned in severalty by ten differ- 
ent proprietors, it is obvious that each land-holder cannot be allowed to 
draw off at his pleasure and appropriate to his own use the whole cur- 
rent, or such part of it as may suit his convenience, but the quantity 
and periods of diversion must be regulated upon some general system 
established by law, custom, or contract for the whole district. The 
course and capacity of the channels of diversion and of final discharge 
must be determined by some common principle, and adapted to l£e 
branches of husbandry best suited to the soil and climate. It would^in 
practice, be a matter of extreme difiiculty to bring about an agreement 
between any ten cultivators so situated in regard to the location of 
such channels, the apportionment of the cost of constructiou and main- 
tenance, and the assignment of the times of diversion, and the quantities 
of water to each individual land holder. Again, thesie times and quan- 
tities must be accommodated to the special crops to be water^, and of 
course any change in the order or objects of rural husbandry would re- 
quire a change in the seasons and amount of supply. Hence, the agri- 
cultural economy of each farmer must remain substantially fixed and 
invariable, and even so simple a thing as the rotation of crops would be 
almost impracticable, because it would be Impossible to change the 
whole syetem of supply to suit the interests of a single one of the owa- 
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ers. Tlie canals of diversion and distribation once established, the net 
work must conseqaently remain as immcrtable as the arteries and veins 
of the human system. 

10. Besides this, the measurement of flowing water, and of course its 
division between different occupants, are matters of extreme complexity, 
and there would be constant jealousies and dissensions between neigh- 
boring claimants in regard to the ascertainment of the quantity right- 
fully belonging to each, and of the amount actually withdrawn by each 
from the common source of supply. 

11. 1 have thus far supposed a case where, as is usual in the United 
States, streams not navigable are not the property of the State, but are 
owned either in severalty or by different private proprietors in common. 
European experience shows, as might be expected from what has just 
been said, that under such circumstances, as well as where waters be- 
longing to the State are farmed and relet by private individuals, water- 
rights are a constant source of gross injustice and endless litigation.* 
The consequence of these interminable vexations is that the poorer or 
more peaceably -disposed land-holder is obliged to sell his possessions to 
a richer or more litigious proprietor, and the whole district gradually 
passes into the hands of a single holder, or family, or corporation. Hence, 
in the large irrigated plain-lands of Europe, real estate is accumulated 
in vast tracts of single ownership, and farming is conducted on a scale 
hardly surpassed in England, or even on the boundless meadows and 
pastures of our own West.t 

There are doubtless considerable economical advantages in the sys- 
tem. The unity of administration tends to increase production as well 
as to diminish the cost of agricultural operations, but the evils more 
than counterbalance this advantage. In an often-quoted passage Pliny, 
the elder complained, eighteen hundred years ago, that great farms had 
been the ruin of Italy, as well as of the tributary territories. He adds, 
in a paragraph not so frequently cited, that six land-holders own 
one-half of the Roman province of Africa, and he thinks it a proof of 
magnanimity in Pompey that he would never enlarge his farms by buy- 
ing land adjacent to them.| 

13. The ruin to which Pliny alludes was not merely from the negli- 
gent management of non-resident landlords. He refers rather to the 
demoralization of the peasantry, in consequence of their abandonment 
of their native fields and firesides. The small cultivators who sell their 
paternal acres must either emigrate, and so diminish the resident pop- 
ulation, or sink from the class of land-owners to that of hired laborers 
on the fields which, once their own, are their homes no longer. Having 
no proprietary interest in the soil they till, no mastership over it, they 
are, as I have said elsewhere, virtually expatriated, and the middle 

*Niel cites a case where a geutleraaD, who bad farmed from the government a tributary of 
the Po, allowed, out of some private spite against a neighbor, a considerable portion of the 
water he controlled to run to waste for a period of eight years, though offered by his neigh- 
bor twelve thousand francs a year for the use of what he thua wantonly thiew away. Note 
n V Agriculture des Etats Sardei, Turin, 1856, p. 229. 

t About ten years ago a single proprietor exhibited, at an agricultural fair at Modena, one 
hundred yoke of oxen from his own estate. 

tThe passage is somewhat pharaphrasticallr thus translated by old Holland: " Confess 
we must needs that these large incfosures and great domaines held by privat persons have 
long since been the mine of ftalie, and of late dales have undone the provinces also thereto 
belonging. Six landlords there were, and no more, that possessed one moietie of all Afrike. 

* • Where, by the way, I may not defraud Cruius Pompeins of the due glorie an- 
Bwerable to that ereatness of his, who never in aH his life would purchase any ground that 
butted or bordered upon his own land.** (Hist. Nat. Lib., xviii, c 7. ) 
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class, wbicli ought to constitate the true moral as well as physical 
power of the land, ceases to exist and enjoy a social statas as a raral 
order, and is found only among the trading and industrial populatiouof 
the cities.* 

III. SANITARY EFFECTS OF IRRIGATION. 

14. IN'ext in importance to the moral and social aspects of the system 
we areconsidering'coines the question of the effects of irrigation on the 
health of the population employing it In certain branches of agrical- 
ture, where water is largely used for irrigation, as in the growing of 
rice, or in preparing the product for market, as in retting hemp, nothing 
can be better established than the fact that the miasmatic exhalations 
from the soil and the pools are deleterious in the highest degree. 
The rice-grounds of Lombardy, though principally lying to the north 
of the forty-fifth degree of latitude, are almost as destructive to health 
as those of Georgia and our other Southern States, and the statistics 
of the increased mortality attending the recent extension of rice-culture 
in Northern Italy are truly appalling.t 

15. But all irrigation, except where the configuration of the surface 
and the character of the soil are such as to promote the rapid draiuiDg 
of the water, or where special precautions are taken against its infla- 
ence, is prejudicial to health. ' In most localities the increased damp- 
ness of the atmosphere is injurious to the respiratory system, and in 
others the exhalations from the watered soil and moistened manures 
tend powerfully to favor the development of malarious influences, and 
to aggravate, if not to occasion, febrile diseases.^ 

* In Tuscany and in other parts of Italy, where the system of ^farming ppon shares, or 
tnazzadria, mezzcria, or musseria, as it is called, is general, the families of peasant-teDaQts 
frequently remaiu for generations, and even for centuries on the same small farm. Ai ft 
rule, only one son marries, and the others live with him, after the death of the father, rather 
as farm-servants than as joint partners. A young peasant who refuses to conform to Uiil 
custom, and seeks occupation elsewhere, generally becomes what is called a braceiaiiUt or 
day-laborer, and, as the evil habits into which such youths very commonly fall are regarded 
as either the cause or the consequence of their departure from the established usages of their 
class, they are looked upon with little respect, and bracciante is almost a term of reproach. 
If a braccianti marries, be is obliged to rent a cottage on the outskirts of some town, for be 
can rarely Hnd a landlord who will receive him as a farm*tenant on the usual terms, and be 
is reduced to precarious day-labor or to mondicAncy,as a means of livelihood. '* Wliat does 
your father do ?'* said I to a beggar-boy in Tuscany. '^ Is he a peasant?" "He does aot 
do anything," replied the boy. '' He is a renter, (^ttajuols :) he.goes a begging.** 

Persons interested in peasant-life in Europe will find an admirably full and satisfactoir 

account of the rural system in Tuscany, in all its relations, moral, social, and economitti, 

n Toscanelle*s most interesting Ecoaomia RuraLe delta Procincta, Pisana, I vol, Svo., 

vith a quarto atlas of plates. Like information, though less comprehensive respecting the 

peasants of the French Alps is given in L\ DoucETTR Les flfnUes Alps, &c. The morsl 

^nd material life of the peasants of North Sealand is sketched with groat, fidelity in lunge, 

)tn nordsjcUandoke landalt^uees charaktacer skikhe, d&c, 2d edition, KjubenkawQ, 1864. 

iicc-growing is extremely profitable in Italy, and consequently the temptation to ex- 

' H is found irresistible. It was formerly confined within narrow limits by restrictive legia- 

4.tiwt )ut the laws have been modified so as to leave the decision of questions | of ezten- 

on to the discretion of the local authorities, who are too often under the influence of large 

,/oprietors, and, in spite of the romoustraiices of political economists and of medical men, 

he area occupied by rice-fields is fast extending. The labor in these fields is, in great pro- 

•ortion, performed by men and women who come down from the mountains for that purpose 

the proper season, and this brunch of agriculture has acquired such prominence in the 

/es of the mountaineers, that the vast alluvial provinces, elsewhere called the *' plains of 

^onrKo ly" arc uopularly known in the Alpine villages, which supply them with Laborers, 

-'«;>," the rice-grounds. 

IV, iS no doubt that the insalubrity of Rome, though certainly not entirely due totMl 

• - ^'■^'y aggravated by the ab'^»^'^antly-irrigatod gardens within tlM walls of thai 

.le increased prevp^**^"** ---Urious fe- ^rs in the neighborhood of New York 

•.»«T .ifigg (1... , „ »^ .oQ-^ .i^ti»»» af market-gardens, uid eoa* 
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IV.— PHYSICAL EVILS OF IRRIGATION. 

IG. From these brief hints at some of the moral, social, and sanitary 
disadvantages which, under the circumstances supposed, attend the sys- 
tem of husbandry under consideration, I proceed to mme notice of the 
purely pliysical evils which, in many cases, are inseparable from it. 

17. The first and most ob\ious effect of withdrawing water from its 
narrow natural channels, and distributing it over the surface of the 
earth, is a great increase in the humidity of the soil watered, a like 
increase in the evaporation from it, and a corresponding reduction 
of the atmospheric temperature, as in other cases of evaporation.* The 
water imbibed by the earth, which on grounds of slight inclination is 
generally estimated at about one-seventh of the quantity applied, may 
not be sufficient to atfect the consistence of the soil to a serious degree, 
but the remaining six-sevenths, so far a3 not carried off by evaporation, 
employed to irrigate lands at a lower level, or discharged into running 
streams or lakes, frequently produce a very prejudicial effect on the 
soil of adjacent grounds, over which the water Hows or into which it 
percolates. Thus the infiltration of the superfluous water from the 
rice-grounds of Lombardy, it is said, sometimes renders the lower fields 
adjacent unfit for any other husbandry to a distance of even miles from 
the lands flowed for watering the rice.t 

18. The diversion of brooks and rivers from their natural channels, 
and the final discharge of the current by remote outlets, tend to deprive 
the district originally watered by it of their proper supply, and while 
on the one side considerable tracts of ground are sometimes drenched 
with superfluous moisture, on the other, water-coutses large enough ta 
drive mills and other machinery may be laid dry and their fish de- 
stoyed, and even the subterranean conduits from their beds, which fed 
springs and wells at lower levels, may cease to flow.} 

19. It has been a general opinion among practical agriculturists that 
the water employed for irrigation dissolves some of the fertilizing in- 
gredients of the soil to whfch it is applied, and carries them with it in its 
flow or percolation over or through the adjacent fields into which it es- 

* Special observations on the etfect of irrigation on local temperature have not, so far as I 
know, yet been undertaken, but I have often found that the summer-morning temperature 
of an irrigated district in Italy was several degrees lower than that recorded at the meteoro- 
logical station in an adjacent city. The evaporation firom grasses and cultivated plants 
i.s much stimulated by the increased supply of moisture they receive firom irrigation, and as 
the water applied is in motion and spread over a wide surface, it gives off more vapor than 
when in its original channel or reservoir, or than could be exhaled by an anwatered soil. 
This evaporation is necessarily attended with a local refrigeration, and at the same time 
with an augmentation of atmospheric moisture, though the rapid rise of the vapor to inac- 
cessible heights, and the movement of air-currents, may prevent this latter effect from being 
obvious to ordinary meteorological tests. 

t On what is called the reproduction of water employed for irrigation, see M. Vigan, 
£tude sur Us irrigations des Pyr6nit$ orientahs, Paris, 1867. Pamphlet. 

t Irrigation always compacts and hardens the soil, and sometimes to a very inconvenient 
degree. I have often observed that the alluvial bottoms of the Valderno had become by 
long watering as hard and refractory as the notorious ** white-faced clay" of the limestone 
district of New England. This, of course, much increases the labor both of plowing and 
of the subsequent tillage with hoe or cultivator. This effect of irrigation would be much 
less sensible but for the fact that where watering is employed in field-cultivation, farmers 
are tempted to rely too much on the fertilizing power of irrigation, and consequently to use 
little manure. Land properly enriched by a liberal application of manure, is much less 
liable to become hard and tenacious by watering. Of course land is softened for the mo- 
ment by watering, though in drying it becomes harder than before. It is customary in 
some parts of Tuscany to irrigate the ground after taking off a summer crop, in order both 
to soften it for plowing for autumn-sowing, and to hasten the sprouting of the winter-grain 
sown upon it. 
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cai^es. Hence a higher value has been ascribed to such escape-water io 
its subsequent use than in its original application. This opinion was con- 
troverted by Liebig, who taught that none of the material constituents of 
vegetation were thus abstracted by water, and his views have been con- 
firmed by other observers. Later experiments appear to show that the 
doctrines of Liebig and his followers are not strictly tiiie^ for mineral 
and vegetable substances which enter more or less into the food of 
plants have been detected iu the water of field-drains and other car- 
rents from cultivated soil. Still there is no satisfactory evidence that 
land is on the whole impoverished by irrigation, though the consist- 
ence of the soil may sometimes be aifected injuriously by it. * 

20. The increase of the natural humidity of the soil provokes the 
growth of aquatic weeds, and although some English writers have 
asserted that the marcite t or water-meadows of Lombardy are not in- 
fested with these pests, I believe they are kept free from thera only by 
constant wedeiug. In the rice-fields the extirpation of such plants, 
which is performed wholly by hand, is perhaps the most laborious and 
unhealthy of the toil of the cultivator, and in all freely-irrigated lands 
the borders of the channels of distribution are fringed with water-plants, 
in spite of all efforts to destroy them, and they mark every spot of pas- 
ture and meadow surface where the fiow or x>^rcolatiou ot the water is 
checked by superficial or underground obstructions. 

21. In many localities irrigation cannot be carried on upon a great 
scale without the construction of large reservoirs for retaining the 
precipitation of the wet season for use in the dry, and in all oriental 
and many European countries such artificial lakes are counted by tboa- 
sands. Irrigation from reservoirs has most of the general inconveni- 
ences which attend other systems, with the additional disadvantages 
that it is found iu practice almost an impossibility so to secure the re- 
taining dams or walls that they do not at length burst their barriers and 
overwhelm the country below with ruinous desolation. Treatises on 
hydraulics are full of fearful examples of such calamities, and the con- 
struction of works of this sort ought never to be permitted except with 
guarantees and under circumstances which promise exceptional security. 

* Many of the incoDveuieuces resulting from the division of superficial wat^r-cuurwi 
from their natural channels as respects the supply of lower grounds orieinally watered by 
them are sufficiently familiar, hut the dangers of interfering with the underground circolt- 
tion are far less obvious. The water of rivers is usually absorbed by their bedd in large 
proportion, and though it is frequently partially restored to the channel at lower points by 
subterranean conduits, yet much of it always escapes laterally and is conveyed to great dis- 
tances by infiltration. In fact the supply for wells and springs upon the plains is principally 
derived from this source, for it is only on porous pr fissured soils that much rain-walir 
descends to considerable depths, most of the precipitation being carried off by superficial 
flowage or evaporation. Hence the abstraction ot the current of a mountain-stream may 
dry up wells and springs lying miles trom its bed, and this not merely from a change of the 
channel of the water, but because in employing it for irrigation it is spread over a larger 
surface, and, of course, more of ii is takeu up by evaporation. The cousecjuences of ench 
diversion depend much on the character and inclination of the underlying strata, and tf 
these are usually imperfectly known, it would very rarely bo possible to predict how the 

f round-water of a given district would be affected by the diversion of streams flowing at t 
igher or even the same general level. The injury to a particular tract of land, from eat* 
ting off Its underground supply of water by turning brooks away from their natural bedii 
is sometimes partially compensated by the creation of springs elsewhere from the infiltration 
of water spread over the surface for irrigation. 

t The marcite of Lombardy are grounds of comparatively small extent, kept always in 
grass, and almost constantly overflowed with water from springs of a temperature aboTethat 
of the ordinary sources iu that climate. The grass is cut five, six, or even more times in t 
season, and seldom made into hay, but fed green to stalled cattle. Horses refuse it It is not 
profitable to raise— or, as foreign quests at Italian tables have too often occasion to lament, 
properly to fatten — calves in Lotnbardy, and the cows which furnish milk for the jastly-cele- 
orated dairies of those provinces are, for the most part, annually imported from Swltieriaad. 
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22. The quality of the grain, roots, and other vegetables cultivated by 
irrigation is a point of importance, but not hitherto suflSciently investi- 
gated. I cannot say that I find the meal of Indian corn or other cereal 
grains grown in countries where irrigation is generally practiced less 
sweet or less nutritious than that produced on our unwatered fields. 
The wheat of Italy is excellent, and the bread of Andalusia is generally 
admitted to be both more agreeable to the palate and more nutritions 
than that of any other country. But water is sparingly applied to maize, 
and then only in times of drought, and by infiltration from currents con- 
ducted along the furrows, and wheat is hardly watered at all except oc- 
casionally in the southernmost provinces of Europe. The grasses of 
irrigated meadows, especially where, as is apt to be the case when the 
supply is abundant, water is teo freely applied, though luxuriant in 
growth and of good quality for soiling or feeding green to horned cattle, 
certainly make hay much less nutritive and less tasteful to stock than 
that grown on ground watered only by rain.* All American travelers 
find the garden vegetables of continental Europe, peas, beans, tubers, 
and roots, far less savory than with us, where water is indeed often ap- 
plied to them, but in much smaller quantities ; and it is further observed 
tbat though garden-seeds from the United States may produce a single 
crop of satisfactory quality in a well-watered Italian garden, yet the 
vegetables grown from the same stock in the following years rapidly 
deteriorate. Neither I, nor the friends to whom I have given seeds. 
Lave been able to obtain anything but stringy pods, even for one season, 
from American okra-seed; and the lima bean has greatly diminished 
in productiveness, size, and flavor^ and, in fact, has almost entirely run 
out, after a few years of partial success in Tuscany, t 

v.— ECONOMICAL OBSTACLES TO IRRIGATION. 

23. Let us consider the question from a purely economical point of 
view. Irrigation is seldom practicable without a considerable pecuniary 
outlay in arrangements for collecting and distributing the water, whether 
derived from springs, lakes, wells, or precipitation. Dams, dikes, arte- 
sian borings, common wells, pumping machinery, reservoirs, aqueducts, 
siphons, and canals, or some of them, are indispensable whenever irri- 
gation is employed in any cultivation more extensive than ordinary gar- 
dening. 

24. Besides this, the ground to be watered must be leveled, graded, or 
scarped, in order to permit either the flow of a current over its whole 
surface, or its gradual absorption and infiltration from the channels into 
which it is conducted. In new countries, and especially on lands origi- 
nally wooded, ground is almost always extremely irregular, from the 

* '* Moderate irrigation of herbaceous plants accelerates t eir germination and growth; but 
it checks the ripening*of their seeds, ana if water is applied in excess it renders their texture 
less firm and substantial, and at the same time more subject to decomposition and waste.'* — 
Firenze, 1870, p. 111. Cuppari, Manuale dell* Agricoltore. 

1 1 have never experimented on American sweet-corn in Italy for more than a single sea- 
son without renewing the seed ; but Italian friends to whom I have spven the seed inform me 
that though the first crop is excellent, it rapidly degenerates. Perhaps, bv longer trial and 
with more caution in the use of water, all these American garden-vegetables would accom- 
modate themselves to the climate of Italy, and recover their original qualities. The onion, 
perhaps for the very reason that deprives some oth^ veffetables of their agreeable taste, is 
much improved by free irrigation. The strong flavor so objectionable in the American onion 
is, as it were, washed out by yratering ; and the Italian and Spanish onion may be employed 
in refined cookery with comparatively little offense. It is a point of importance to ascertain 
how the quality of the sugar-beet is affected by irrigation. 

24 A 



370 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

growth of trees and the spread of the roots, which occasioD great irrega* 
larity of surface, from bowlders, or the croppiiig-out of rock^ and from 
other familiar causes. It is obvious that over the hollows and ridges of 
such a surface, water cannot be evenly and gradnallj distributed, and 
measures must be taken to convert the broken curves and ridges of the 
ground into comparatively uniform slopes. This, indeed, is effected in 
a certain degree by the ordinary operations of agriculture, and every 
iarmer knows that an old field is much smoother than a uew one. fn 
fact, few things in the long-cultivated regions of the Old World strike 
the eyeofan American farmer more powerfully than the regular slopes 
and long sweeps of the surface. These outlines are in part the result of 
special labor devoted to that object; but they are, in a still higher de- 
gree, perhaps, the effect of centuries of cultivation under the spade, the 
hoe, the plow, and the harrow, none of which can be long employed 
w ithout producing a smoothing-down of the original asperities and ir- 
regularities of the ground.* The natural surface, then, except on alia* 
viiU plains, is usually unfavorable to the application of water to grass, or 
tilled crops grown upon it ; and there are many regions in the United 
States where cultivation has not yet reduced the face of the earth to the 
necessary regularity, and where, of course, a good deal of labor most be 
performed in the way of grading before irrigation can be practiced with 
advautage.t 

25. All artificial arrangements for irrigation are costly, and, of course, 
especially in a new country, where much building and other improve- 
ment are necessary, so far objectionable. The expenses incurred in them 
do not belong to the current annual account, but the works are generally 
of a permanent nature, and are therefore so much added to the capital 
invested. Hence settlers of limited means cannot engage in them, and 
small land-holding is discouraged. Besides this, the time and attention 
consumed in watching the canals and in admitting and shutting off the 
water are considerable, and where hand-labor is so dear as with ur, this 
item would be found a not unimportant addition to the cost of agricul- 
tural operations. It is for such reasons that European economists dis- 
courage the execution of works for irrigation, unless where an abundant 
supply of water can be certainly counted on. Boussinganlt, for instance. 
states that cheap as is labor in Germany, it is not good economy in that 
country to construct even the distributing canals and other smadl sub- 

" This general smoothness of surlacc is one of the reasons why the raiu-water is more rap- 
iJly discharged from it, and consequently why floods are more sudden and destmctive in 
niHuv parts of Europe than in otherwise similar regions of the United States. 

t On the Alps, irrigation is practiced almost up to the limit of perpetual frost. The watff 
(«f melting snow, low as is its temperature, is conducted immeaiately over the Rrass, and, 
in fact, observing farmers in New England have noticed that the pasture-herbage on the 
borders of a snow-bank which has remained partially unthawed until late in the spring is 
particularly green and luxuriant. The mountaineers of Switzerland and of Italy have beau 
conipelled to exercise much ingenuitf and industry in removing small jaccidents of snr&n, 
and adapting their canals to the thousand larger curves of Alpine pastures and meadows, 
iiinl they contrive to obtain, by watering, good crops of hay on slopes so steep that the 
laborers — chrbily women, I am sorry to say — cannot st^nd upon them without being snp- 
]>()rted by ropes from above, or at least wearing iron crampons^ or creepers, on their shoes. 
Cutting the nay in such meadows is one of the greatest dangers of Alpine peasant life. Is 
a suiall commune on the Italian side of the mountains, with a population of a thoosand sooIbi 
I C'.'untcd, ten years ap^o, more than sixty small wooden crosses deposited in a couple of niches 
in tlie rock, as memorials of that number of persons who had lost their lives in the eommnne 
by accident since the year 1840. Most Sf the deaths were from slipping in cutting hay on 
slL»])es overhanging precipices or torrents, though there were several from falling from tieei 
while picking the leaves to be dried and used to eke out the slender supply of winter fodder 
for the cows. Grass ground bears- a high price in ^he Alps ; good meadow-land, with Witu; 
selling readily at from one to two hundred dollars an acre. 
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sidiary works, except where at least four iucbes of water per week can 
be secured for the whole irrigated surface. This poiat is important as 
showing the danger of entering into the system witliont previous careful 
inquiry as to the sufficiency of the supply, and this again involves the 
necessity of experiment suffieiently varied and long-continued to deter^ 
mine what, in a given climate and with a given system of agriculture, is 
a sufficient supply.* But I shall return to this point hereafter. 

26. There is another suggestion which it is proper to make in estimating 
the economical value of irrigation, namely, the fact, that in some parts 
of our own country production is now overabundant, that it needs 
rather to be repressed than enlarged. When the market-price of 
Indian corn is less than the cost of its transportation to the seaboard, 
and growers can turn it to no better account than to burn half of it for 
&iel for distilling the rest, it is evident that the money it costs to raise 
the surplus yield might be more advantageously spent in creating new 
facilities for conveying the grain to consumers who require it for higher 
uses than in making expensive arrangements for increasing crops which 
are already so luxuriant as to be a burden rather than a blessing.t 

27. From all this it will be obvious that considerable evils necessarily 
attend the practice of field-irrigation, and that these would be sensibly 
felt in its introduction into a country which, taken as a whole, stands 
in no special need of such a resource for increasing its agricultural pro- 
duction, which has, near its plow-lands and its meadows, no reservoir 
of Alpine snows to serve as a perpetual source of supply for canals of 
irrigation, and indeed, though with some important exceptions, no pecu- 
liar geographical or climatic adaptation to the system. 

* The quantities of water applied to ^rowing^ crops in Europe are always larg^e, and the 
statements of some professional writers ou this point seem almost incredible. According to 
Bonssiugault, meadows require in Germany a supply equal to eight and a half inches per 
week, the water being admitted from twenty-five to thirty times in the course of the season. 
Puvis makes a similar computation for France^ and thinks double this quantity would not 
be too much. — Boussingallt, £conoinie ruralt, vol. ii, p. 246. 

The measurements of Herv6 Mangon, a very high authority, give in general considerably 
larger amounts, and it is singular that in the mouutainous and^ comparatively cold depart- 
ment of the Vosges, much more water is applied than in the warm climate of Southern France. 
Thus, in one nioadow examined by him, the water flowed over the soil during eleven hun- 
3 red and seventy-eight houfjj, divided into eight periods, between the 23d of November and 
1 1 th of August, and the quantity applied was equal to about 27 feet, or seven or eight times the 
usual rain-fall for the whole year. In another case, to use his own words, he found that the 
(juautity applied in one year "would cover the soil with a stratum of water about thirteen 
hundred feet deep,^' or about an average of three feet and six-tenths per day through the 
year. The soil thus received daily a quantity of water equal to the whole annual rain-fall. 
In those cases, irrigation was continued through the winter — M. Herv£ Manoon, Expert 
*.nces sur Vcmploi des taux dam lea irrigations, 2d edition. Paris, 1869. 

t A hundred ydars ago France ^ew more wheat than cotild be consumed in bread, cakes, 
and pastry at the tables of the rich ; the poor, who lived on bUkck bread, using of coarse no 
wheat-flour. Fashion furnished a means of disposing of the surplus g^in by converting it 
into articles employed in personal decoration. It is a well- attested fact that at the period ( 
speak of, the pecuniary value of the products of the starch- factories which supplied the polite 
world with hair-powder also, was thnce as ^reatas that of the paper manufactured in France, 
and the French nation " expended in soiling the heads of a few with powder " 33 pet 
cent, more than for soap to cleanse the person and the linen of the whole population. — 
Passy, Lcs machines, p. 148. 

The monstrous frills, ruff's, and niffles, then worn by both sexes, occasioned the consumption 
of much more starch than is required for the plain linen now used by gentlemen, and the 
substitution of a larger proportion of silk for vegetable tissues in ladies' attire has greatly 
reduced the demand ifor starch for their habiliments. 

Hair-powder, which, in the last century, was essential to full dress, is again coming into 
vogue, and the omnipotence of Parisian fashion may restore to starch its ancient dignity and 
importance. Hence a revolution in the costume of our "upper ten*' may perhaps hereafter 
relieve in some slight degree the bursting granaries of our western corn-grpweis by api>iy- 
ing their contents to new or rather enlarged uses. 
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VI.— ADVANTAGES OF IRRIGA'I'ION. 

28. But my object in pointing out these evils with something of detail 
has been to inculcate the necessity of caution in attempting a great and 
general revolution in our agricultural methods, and by do means to dis- 
courage careful study of the subject or judicious experiment in appro- 
priate localities. On the contrary, I am well aware that there are ex- 
tensive territories in our domain where permanently remunerative agri- 
culture is impracticable without irrigation, and indeed I am convinced 
that there is scarcely any part of our soil where it may not be, at least 
occasionally, employed with great advantage. 

29. The force of the objections I have stated depends much on the 
physical conditions of the region in which irrigation is emploj'ed, aDd 
there are whole counties in many of our Eastern States where they have 
little or no application ; while in other localities they may, by jndicion9 
legislative and economic measures, be almost wholly obviat^, and in 
still others abundantly compensated. 

30. Thus, in elevated and mountainous districts, water is usually abun- 
dant, and its sources so numerous that almost any land-holder may se- 
cure one or more of them for his own sole use, without clashing with the 
rights and interests of his neighbor. Hence the division of the soil into 
comparatively small estates is promoted ; for though, in new countries 
liko ours, mountain-lands are thinly inhabited and held in large tracts, 
yet well-watered hill-pastures gradually rise in value, and these at last 
become the homes of a comparatively dense population, each of whom 
is the lord — not of square miles, indeed, but — of acres of productive soil 

31. In such territories, irrigation does not injuriously affect the health 
of the population. Malarious influences are exerted'not by flowing or 
even by freely-percolating water. It is only when the fluid stagnates 
on the surface, or in the soil, that it becomes pernicious. In the hills, 
the inclination promotes the swift flow of water over the ground, or 
along the canals, and its descent by infiltration is also too rapid to ad- 
mit it to become a cause of vegetable putrescence. In Central and 
Southern Europe, almost all the surface of the mountains which has not 
been swept away by torrents is irrigated through the summer; but fevers 
and other malarious diseases do not occur in those regions, and they are 
regarded by many European physicians as especially salubrious even fbr 
persons aftected with pulmonary complaints. 

32. The beneficial ettects of irrigation in mountainous countries are 
not confined solely to the watering of the crops. It checks the too rapid 
flow of the waters of precipitation, and thus exerts an important geo- 
graphical, if not climatic, influence. A large proportion of the water 
permitted to spread over the surface, and meander along the canals in 
the upland meadows and pastures, is absorbed by the earth and slowly 
filtered down, refreshing the roots of the plants it encounters in its 
passage, until at a somewhat lower level it bursts out in the form of 
springs. It is a familiar observation in all the older American States 
that the hills are growing constantly drier and the herbage less abnnd- 
ant, and that the springs which formerly supplied this stock are disap- 
pearing.* The principal cause of this disastrous change is undonbtedlf 

* I shall uot attempt to say whether there is any safficient reason to believe that, fn«i m- 
knowD causes, vast territories, and even whole continents, are permanently lodng tlieir 
supply of water, but the process of gradual desiccation which follows the defttructlonoftbe 
forests certainly goes on for generations, and not improbably for centuries. Hence we iiM7 
suppose that, unless a remedy is applied, the uplands in all our Atlantic States will po^ 
more and more arid and barren,- and tinally become as waste as the most patched and i ' ^ 
mountain-ridges of Central and Southern Europe. 
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tbe destruction of tbe forests which once clothed tUe crest of every 
mountain, and which, it is earnestly to be hoped, will soon be at least 
partially restored. Tbe replanting of the woods is a slow process, and 
the continued drying-up of the soil is every day rendering it more and 
more difficult. In the mean time, the introduction of a general system 
of irrigation at tbe highest levels where water can still be found, aided 
by the excavation of simple reservoirs on the hill-tops, and at other 
higher points for retaining: the water of rains and melting snows until it 
cau be applied to tbe surface by canals or absorbed by the earth, would 
do very much to retard the unfavorable change which is now taking 
l)lcice in the water-supply of our mountain-farms, and would, at the 
same time, greatly augment the product of our grass-grounds, and often 
of our plow-lands. 

33. It has been observed in Europe that draining the soil, either by 
surface or by underground conduits, tends to increase the suddenness 
and violence of inundations by promoting a too rapid discharge of the 
waters into river-channels. Irrigation in the mountains, or even on the 
plains, has the contrary effect by retaining much of the water until it 
can be returned to tbe atmosphere in the form of vapor. Draining then 
deranges the harmony of nature by interfering with her methods of 
maintaining a regular interchange and circulation of humidity between 
tbe atmosphere, tbe earth, and tbe sea. Irrigation is in effect a partial 
return to the economy of our great material parent by regulating that 
circulation in a manner analogous to her primitive processes. 

31. Wbere springs are numerous, as they usually are in hilly countries, 
only small and cheap canals, easily accommodated to the accidents of 
surface, are needed for the diversion of water from its natural channels, 
to How over the surface of the ground or to moisten the roots of the 
grass by infiltration from the artificial water-courses. But the moderate 
extent and capacity of the necessary canals is not the only advantage 
of an inclined and undulating surface in the supply of water for the 
crops. Hilly and winding slopes admit of a simple and efficient mode 
of irrigation, or rather of a substitute for the practice which is not 
available on level soils. The method in question has been practiced 
with success in many parts of the United States, where it is known by 
tbe name of circlinrj^ and it is very highly recommended by all European 
writers. It consists in horizontally terracing the slopes or even simply 
furrowing them with the side-hill plow, and leaving the surface per. 
manently in this condition. Tbe rains and melting snow are arrested 
by tbe little platforms and ditches thus produced, and gradually sink 
into tbe gi'ound instead of running off the surface, and thus supply 
sufficient moisture for vegetation. It has been found that even in the 
parched provinces of Southern France soils thus treated produce a 
vastly-increased amount of herbage or of other small crops, and this 
system, as has been observed in regard to ordinary methods of irriga- 
tion, has a collateral advantage of serious importance in countries sub- 
ject to inundation. The water of precipitation, which, soaks into the 
ground instead of rushing swiftly into the tributaries of great river^ 
and suddenly swelling them into raging floods, is retained long in the 
soil, and finally carried off by slow subterranean conduction^ or restored 
to tbe atmosphere through absorption and exhalations by vegetables, 
or by direct evaporation from the surface, and thus equilibrium is re- 
stored.* In a large part of our terxitory, then, and es])ecially in that 

*A somewhat more com plicated, bnlinuchmoiie efficient, system of circling than that referred 
to iu the text was in vented, aud introduced into Tuscany with great advantage early in W 
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best suited to the important branch of dairy husbandry, irrigation 
would not only be unattended with many of the evils which are in some 
degree inseparable from it on soils of a cbampaign-configaration, bat 
might be introduced, at a very moderate cost, .and probably with very 
beneficial results to our agricultural and other social interests. 

VII.— DUTIES OF GOVERNMENT ON THIS SUBJECT. 

35. The expediency of resorting to irrigation as a general and regular 
feature of our entire system of rural husbandry is a much more complex 
and diflficult question. Of course, I do not now refer to the agriculture 
of the comparatively-rainless zones of our territory, where all cultiva- 
tion is impracticable without the artificial application of water to grow- 
ing crops. But even there, urgent as is the necessity of immediate pro- 
vision for at least a temporary supply of water to lands lately brought, 
or now about to be brought, under cultivation, there is even greater 
need of caution and circumspection in the construction of permaneut 
works for the diversion of springs and rivers from their natural chan- 
nels, and it ought to be the first care of the governments of those terri- 
tories to see that private individuals or associations do not acquire titie 
by hasty grant or prescriptive rights, by appropriating to their own ex- 
clusive nso the scanty supply which nature designed for the common 
benefit of all. 

36. The duties of the general and the local governments of the United 
States in regard to the branch of rural economy we are discussing are 
by no means confined to the simple protection of natural waters from 
private encroachment. In the general unfamiliarity of our people with 
this important subject, we must look to our rulers, both for information 
on its practical and economical aspects, and for such legislation as shall 
prevent the greatest amount of evil and secure the greatest amount of 
good from the introduction of a system so ,new to us, and which, like 
all attempts to appropriate to the use of individuals gifts of nature which 
have long been common to all, must clash with many rooted prejudices, 
many established customs, and many supposed indefeasible rights. 

37. Government ought, then, to take steps for collecting and diffusing 
the existing knowledge on this subject, and where that knowledge is 
deficient, to supplement it by encouraging and aiding exi>eriment, and 
by special inquiry into the physical condition and capabilities, the wants 
and the means, of all our territory where the direct natural supply of 
water from the heavens is insufficient in quantity or too ircogularin 
distribution, to satisfy the needs of cultivated vegetation. 

38. Much of the practical information needed may be gathered from 
European experience, and from the study of the methods now employed 
in those exceptional parts of our territory where irrigation has been long 
practiced. But the climate and other phj'sical conditions of most of 
our States, and many of the crops best suited to their soil and sky, are 
so different from those of the irrigated countries I refer to, that much 
experiment is needed in order to adapt the fruits of that experience and 
the application of those methods to soils and crops hitherto cultivated 
by simpler and more familiar procesvses. Private experiment, in fa- 
vorable localities may, and doubtless will, do much to throw light on 
this subject, but the knowledge thus gained will be too local and too 
special to be of much general value, and we need some easily accessible 

century by Testaferrata, a peasant employccl as a farm-manager by the Ridolfi family. I 
cannot here p^o into details, but a description of the" methoa will be found in CuSIMO 
KiDOLFI, Lczioui Orali di Agraria^ voL ii, 460 and the following pages. 
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preliminary source of instruction to serve as a guide and a safeguard to 
private enterprise. Tliis can scarcely be furnished, except by either the 
Federal or State governments, and, in fact, important contributions to 
our knowledge on this subject have already been published and widely 
ci.culated in the reports of the Department of Agriculture at Washing- 
ton. But what seems to be specially wanted is a series of brief reports 
of experiments deliberately made by persons of known competence, un- 
der Government patronage or sanction, in each geographical section of 
our country having- marked peculiarities of climate, soil, and adaptabil- 
ity to special culture. 

39. Such experiments would embrace the investigation of the best 
methods and seasons of administering water to different crops, and of the 
quantities required for each ; the increase in the quantity of the product 
from irrigation, as ascertained by actual comparison with similar crops 
grown without water, but otherwise under similar conditions 5 the rel- 
ative quality of watered and unwatered vegetables in point of flavor 
and of nutritive properties, as well as of richness in saccharine matter, 
vinous juices, or other important constituents — and this, as I have 
already observed, has not been sufficiently investigated in Europe; the 
relative rapidity and period of growth and ripening of watered and 
unwatered crops; liability to disease or attack by insects; adaptation 
for drying or other modes of preservation; effect of watering the soil 
as to danger of injury by frost; accurate computation of the relative 
cost of cultivation with and without water; and other points which 
would naturally suggest themselves to experimenters seeking for knowl- 
edge rather than for immediate profit. 

40. These experiments would not include the construction of great 
canals of diversion^ which, as we shall see, ought to be provided for in 
another way; though the simplest and most economical subsidiary works 
for the distribution of the water should form a subject of investigation. 

41. But experiments of this sort would be of comparatively little value 
unless accompanied, if not preceded, by a hydrographical survey of all 
the territory which requires or admits of irrigation for agricultural 
purposes. Even in Italy, where irrigation has been largely practiced for 
thousands of years, Castellani thought, in the time of the first Napoleon, 
that such a survey was not only a necessary preliminary to all improve- 
ment and all new legislation on the subject, but was indispensable even 
to the maintenance of the existing system. Such a survey would em- 
brace the quantity of water which can be furnished by the lakes and 
rivers of each hydrographical basin; the xK)ssibility of augmenting the 
supply by diversion of currents from localities where no agricultural 
application of them is practicable, or where the supply is in excess of 
the demand, by artesian borings, common wells, or reservoirs for retain- 
ing flood- water and melting snow;>the ordinary temperature— a point 
of very great importance; mineral constituents, and quantity and quality 
of the sedimentary matter of each source; • the probable effects of the 

*" Althongh, as I have stated in the text, the glacial waters of the Alps are applied to grass- 
prrounds with advantage, yet to many cultivated vegetables water of a low temperature is 
positively injarious, and there is probably no case ofa tilled crop where, other things being 
equal, the value of water is not directly proportional to its warmth. The cold current of the 
Dora Baltea proved almost destructive to the harvests in the rice-fields of Piedmont to which 
it was conducted. 

In most parts of the United States, the water of natural springs and rivulets does not con- 
tain ingredients hurtful to vegetation. But in mining and in volcanic regions, as for exam- 
ple in bicily, the water of such sources is often poisonous to plants. Hence, the currents 
which rise in the Sierra Nevada and other western mountain-cnains may be found both too 
cold, at least in elevated districts, for any crops but grass, and too heavily charged with 
mineral constituents to be of any value for irrigation. 
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diversion of currents from tbeir natural cliannels, as respects the supply 
for existing or necessary hydraulic works for mechanical purposes, for 
aqueducts for great cities, for rivulets, springs and wells, at lower levels 
by infiltration and percolation from river-b^s ; and the best points for 
the construction of reservoirs and canals of diversion.. 

42. Sach a survey, or at least something approximate, is an indispen- 
sable basis for all sound legislation on the subject: and it will be found, 
I doubt not, in America, as it has been in most European countries, thai 
the first article of the water-code should be a declaration that all lak«>^, 
rivers, and natural water-courses are the inalienable property of the State, 
and that no diversion of water from its natural channels is lawful with- 
out the permission of the public authorities. Very probably constitu- 
tional amendments would be necessary before such a declaration could be 
effectual ; and indei>endently of this, vested rights, for which compensa- 
tion ought to be made, may in many cases have been acquired by legis- 
lative ^ant or by prescription. Perpetual concessions of water-rights 
to individuals or to corporations, or even grants for more than a very 
limited number of years, ought to be forbidden by constitutional provis- 
ion, both on general principles of legislation, and because, in consequence 
of the change of volume in water-courses from the destruction of forests 
and from other causes, and of the varying numbers and wants of the 
population, a grant, which at a given period was unobjectionable, may 
become highly injurious to the public interests ten years later. 

43. I^ot only the natural water-courses, but the principal reservoirs 
and canals also, ought to belong to the State and be always administered 
by it. Such works will seldom be properly and securely constructed by 
private persons or bodies, and the management of them by individuals, 
and especially by corporations, will always be liable to abuse and gross 
corruption. No irrigation-works, in fact, except for the distribution of 
water over private grounds, after it has once been withdrawn, under 
Government supervision, from Government sources of supply, ought to 
be intrusted to private hands. 

44. There are, no doubt, serious objections to the assumption of such 
burdens and such responsibilities by republican governments, but there 
are also graver and, as I think, insuperable objections to any other sys- 
tem. Financially, at least, public operations of this sort, if not too 
precipitately undertaken, might, and probably would, be highly advan- 
tageous. The truly stupendous net-work of canals lately constructed 
in India by the British government, taken as a whole, yields a fair rate 
of interest, and some of the more important branches return annually 
more than 20 per cent, on their entire cost. The government irri- 
gation-works in Italy and France, too, have been found highly remu- 
nerative as a direct investment. But the financial profits of such works 
are not by any means to be measured by the income from the rent of 
the water alone. The vastly-increased production from irrigated lands, 
by enriching individuals and promoting thegeneral prosperity, ftimisbes 
a greatly-enlarged base for taxation, and in this, as in most other cases, 
the best and securest revenue of a State is that which goes to fill the 
pockets of its citizens. The canal Cavour, lately constructed in Pied- 
mont, and which, it was computed, would water not far from 300,000 
acres, was undertaken by a corporation composed, in large proportion, 
of English stockholders. The managers proved as dexterous financiers 
as those of the most successful American <* rings" and Credits Mobiliers, 
and the result was that, though the speculators made fortunes* the 
•shareholders had sunk their capital before the work was completed. 

The Italian government was obliged to interfere, and finally purohaaed 
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the canal ; and there is no doubt that it will prove very profitable as an 
immediate investment, and still more so as an indirect source of in- 
come, from the increased wealth of the community. 

The details of administrative legislation on the subject of water-sup- 
ply will be found full of diflSculty, and experience will doubtless show 
the necessity of frequent amendment of even the most carefully-consid- 
ered codes which may be adopted. In legislating on a subject so new 
to us, we cannot expect to give in a day a satisfactory solution to prob- 
lems which, after centuries of experience, have not yet been fully mas- 
tered by the wisdom of the philosophers and lawgivers of Europe. Still, 
in spite of the difficulty of reconciling American institutions *and habits 
with many of the legal provisions applicable to the material and social 
conditions of theOld World, I imagine thatthis branch of European juris- 
prudence is as well worthy of study and imitation among us as for- 
eign methods of practical irrigation. The literature of European legis- 
lation, customary law, and judicial action on this subject is voluminous 
enough to form a library of itself, and in latter years much has been 
done to lighten the labor of research on water-questions, and to facili- 
tate the application of the law by legislative coditication as well as by 
the compilation of digests and compends by private jurists.* The study 
of such works, many of which, no doubt, are to be found in the library 
of the Department of Agriculture, at Washington, would be an almost 
indispensable preparation for drawing up a code of water-law, and would 
prevent many errors of legislation, both in principle and detail. 

45. It is evident that, for constitutional and other obvious reasons, 
little of the legislation on this subject properly belongs to the Federal 
Govenimcnt, though Congress might take measures to prevent danger- 
ous interference with the natural drainage of what remains of the public 
lands of the nation, and the acquisition of vested rights in the waters of 
these lands, as well as generally in the Territories. This might be done 
either by a general declaration of the right of the nation to the property 
of such waters, subject to alienation only in favor of State governments, 
or by special reservation in all land-grants in districts where irrigation 
is, or is likely to become, important. But the regulation and adminis- 
tration of the general water-supply, the special legislation respecting 
use, and against abuse, in the distribution of water, and the prevention 
of such modes of applying or discharging it as may be injurious to 
health or to a proper fluid circulation in the territory, must belong to 
the State governments, which alone can possess the local knowledge 
necessary to guide the law-making power. 

46. In States where irrigation has an actual or a prospective impor- 
tance as a general agricultural process, the Government ought — 

* AmoDg the most recent and most comprehensive of these is Calandra, Manuale Idrau- 
lirc^Ltffaley Saviplians, 1870, 1 vol., I2mo, 547 pp. I recommend also an unpretending^ 
pamphlet by the eminent geographer, Cristoforo Negri, under the title Wm elementari ftr 
nna Leggt in Materia di Acque, Torino, 1864. Other works of value are : R. Baird SMITH, 
Italian Jrrisation, *2d edition, London, 1855, 2 vols., 8vo, and atlas; C. C. ScoTT MoN- 
CRIEFF, Irrigation in Southern Europe, London, 13t;3, 1 vol, 8vo; A. ViGNOTTi, Des irri- 
gations du PiSmont et de la Lombardie, Paris, 1863, l*2mo, pamphlet: P. CuPPAKl, Manu' 
ale del Agricoltore, Fireuze, 1870, 1 vol., 12mo: G. TOGLIASBCCIII, Canali ddValta Lorn- 
bardia, Milano, 1872, 8vo, pamphlet ; N. Beardmore, Manual of Hydrology, trilA Hydraulic 
and other Tables, London, 1862, 1 vol., 8vo ; A. DUMUNT, Des traveaux publics dans Uur$ 
rapports aree V agriculture, Paris, 1848, 1 vol., 8vo ; M. G. DE Passy, £tude sur le service 
hydraulique, Paris, 1868, 1 vol.,'8 vo; and especially the works of Nadault de Buffon on 
irrigation and general agriculture. AJl the writings of the eminent engineer Lombardini, of 
Milan, are of great value; and it is impossible to acquire a fair knowledge of the hvdraulic 
system of Upper Italy without a study of them. They are numerous, and for the most 
part published in the form of contributions to scientinc periodicals ; but many of them 
have bten separately printed. 
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To assume the absolute and perpetual ownership of all natural waters 
except small lakelets and springs or rivulets of a volaine barely saffi- 
cient for the irrigation of private estates of moderate extent in whieh 
they lie or rise ; 

To provide for a complete hydrographical survey, and, as fast as the 
necessary information is required and the need of sucb works is felt, to 
proceed to the construction of canals of diversion, reservoirs, and feed- 
ers, which, like natural rivers and lakes, shall remain forever the prop- 
erty of the State ; 

To secure the permanence of the springs and streamlets which feed 
the rivers and the lakes by prohibiting the destruction of the forests 
around them, and by the plantation of woods in suitable localities, as 
well as by other available measures ; 

To prohibit the cultivation of rice or other aquatic crops, and the 
retting of hemp or other vegetables, except in isolated localities remote 
from human habitation and routes of travel ; 

To provide for the drainage or dlling-up of malarious swamps, and to 
establish regulations respecting the discharge of water flowing from or 
over irrigated lands so that it shall not injure lower grounds, or stag- 
nate in or on the soil to the prejudice of the public health ; 

To prescribe the mode of withdrawal of water from the public sources 
by canals of distribution for private use, and to determine the method 
of measurement of the quantity withdrawn ; 

To make rules for fixing the rates of compensation to the State for 
the use of the water, and to establish local boards or tribunals, with 
power to assign the volume and seasons of distribution to the respective 
landholders within the precincts of the source ; and 

To provide that, in proper cases and on equitable terms, the owners or 
occupants of' lands not bordering on public waters shall have a right of 
passage over lands lying contiguous to such waters for constructing 
and maintaining canals across them, and of using waste water flowingor 
l)ercolating from grounds at a higher level. 

47. These are the principal points to which the attention of the legis- 
lature should be directed ; and it is obvious that, with our vast variety 
of soil, climate, crops, and geographical surface, no system can be de- 
vised which would be universally applicable. Every State must frame 
a code suited to the physical and social conditions of its own territory: 
and even without those limits, exceptional provisions adapted to special 
localities or branches of agricultural industry will often be requisite. 

48. Next to the sanitary regulations, I have no doubt that the leading 
feature of special State legislation on this subject should be provisions 
not merely for securing the rights of small landholders, but for encour- 
aging the division of the soil into estates or farms of relatively narrow 
extent. This may be accomplished, in part at least, by conferring upon 
such landholders the privilege of withdrawing a larger proportion of 
water, or of using it at a lower rate of compensation than that allowed 
to great proprietors ; and further encouragement might advantageonslf 
be granted to poorer occupants who build and inhabit houses upon these 
lands. The Moors introduced into their Spanish provinces practical 
methods of irrigation, and the Spaniards, a people U) whom we do not 
habitually look for instruction in jurisprudence, have built up on the 
rude foundation of Moorish water-law a hydraulic code, framed with 
special reference to this end. A large proportion of the Spanish penin- 
sula is divided into small parcels and cultivated very sucoessAiUy under 
this system. Many of the provisions of the Moorish law are still la force 
in the provinces they occupied, and in some phicos local tribuaalSi first 
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institated by the Moors, having exclasive jarisdlction of water-questions, 
still exist and hold daily sessions daring the season of irrigation, for 
summarily trying and deciding, without appeal, all controversies arising 
within their precincts respecting water-rights.* 

VIII.— ARTEPICJIAL METHODS OF OBTAINING WATER. 

49. There are many localities where an adequate supply of water for 
household purposes and for irrigation may be obtained by simple 
methods without resorting to running streams or other public waters. 
Much land in Italy, Spain, and other countries is irrigated with water 
drawn from common wells by cheap machinery worked by horse-power ; 
artesian and tabular wells are also largely employed for the same i^ur- 
l>ose; and copious springs may often bejfcached by driving short 
tunnels into hillsides.! Another excell^pfnnethod, practiced with 
much success in France, is that of conducting the rain and snow water 
from hollow slopes of grass-ground of a considerable surface into cisterns, 
or into filtering receptacles, consisting merely of a relatively small extent 
of sand or porous earth laid over a pavement or bed of clay some four or 
five feet below the surface. In this way, a large proportion of the pre- 
cipitation received by the slope is retained, and perennial springs are 
formed at a less expense than is very frequently incurred in conducting 
water from only a moderate distance.} Contributions of this sort de- 
serve encouragement, because they render the farmer independent both 
of his neighbor and of the public; and even if the first cost of the works 
is somewhat gieater than that of a canal from some source not his own, 
he will generally be, on the whole, a gainer by procuring a supply abso- 
lutely at his control. 

IX.— IMPKOVING LAND AND RAISING ITS SURFACE BY FLOODING. 

51. I have thus far used the term irrigation in its common and only 
])roper sense, which is the artifl.cial supplying of ordinary water to grow- 
ing crops. Pare water is a constituent of all vegetable substances, and 
it also serves as a solvent for other elements of growth, and as a medium 

*0d irrig^atiou in Spain, see Jaubbrt, DePass^B, Voyage en Espagne. 1819 M. AVMARD, 
Irrigations du midi dc V Espagne, Paris, 1864, 1 vol., 8vo, and atlas; C. R. Markuam, On 
Spanish Irrigaiiony London, 1 vol., 8vo., 1867, and works therein cited. 

t In Persia, tunnels for this pnrpose, of incredible length and very simple construction, are 
frequently excavated. Chardin describes these tunnels in the fourth volume of the Paris 
edition of his travels, 1811, and states that they are carried to a distance of twenty or thirty 
miles, and sometimes much more. This would be almost beyond belief, were not Char- 
din's accounts confirmed by the recent testimony of Colonel Ghesney. On sloping grounds 
in Lombardy, which receive a subterranean supply by infiltration from mountain lakes and 
streams, water is cheaply obtained by what are called /em to nt/t. These are small reservoirs, 
excavated to a moderate depth, and connected by open ditches extending up the slope to 
small springs, whose water is collected in barrels sunk in the ground to receive it, and if the 
supply is insufficient, the water from several small sources, aided perhaps by an artesian well 
of little depth, is united, and the whole conducted to a common receptacle. See Vionotti, Des 
irrigations du Piitnonl et de la Lombardie, 1863; and J. B. Denton, On IVater-Suppiy to Vil- 
lages and Farms, London, 1865, pamphlet. It muHt be observed, as an important met, but 
recently brought into notice, that river-water, especially in time of flood, is vastly more fertil- 
izing than spring or even rain water. The temperature, too, is a matter of much consequence ; 
and ground-water, however obtained, ought to be exposed to the sun and air in cisterns or 
reservoirs long enough to become warjn before using it for irrigation. 

t Some years since. Dumas, a French engineer, proposed a method of economizing the water 
f precipitation — more than three-quarters of which usually run to waste — by a general sys- 
tem of circling, ditching, reservoirs, and cisterns. The plan of Dumas is materially, and in 
many situations doubtless economically, feasible, and might be extended over ^rge areas 
with advantage. In any event, his work, La science desfontaines, Paris, 1857, 1 vol., 8vo, 
which is full of valuable suggestions, is well i^orth perusal. 
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for introducing them tbroagh the roots into the tissues of plants. It 
is usually chiefly with reference to these functions of water that means 
are employed for bringing it within reach of the organs of vegetable 
nutrition. But water is never found chemically pure, and the ctureDt 
of the most limpid spring always contains more or less foreign matter 
ill a gaseous or solid state. This matter generally possesses fertilizing 
properties, and it consequently both immediately promotes the growth 
of the plants to which it is applied and enriches the soil, by depositing 
on or in it extraneous matter not at once taken up by the absorbent 
action of the plants. This latter advantage is merely incidental, and is 
never the direct object of what is appropriately called irrigation. But, 
for want of a proper specific word in our English vocabulary, the term 
irrigation is sometimes applied to a practice the object of which is not 
to promote the growth of a single annual or biennial crop, but to en- 
rich permanently the ground to which it is applied, by exposing it to 
the action of water abounding in the gaseous, the organic, and the 
mineral elements of vegetable life, and by depositing on its surface a 
layer of fertile sedimentary matter, and often, at the same time, to raiw 
considerably the level of the ground. This practice has been exten- 
sively and most advantageously employed on the shores of Holland and 
the adjacent states, as well as in England, and even on our own coast. 
In these instances the water is salt, and is supplied by the tides of tbe 
sea. Bat a similar application of fresh water has long been known, and 
it has wrought real geographical revolutions in Italy and elsewhere, 
by filling up malarious marshes and other low grounds, and thus at 
once creating an arable soil and cutting off a dangerous source of fatal 
disease. In fact, common river-meadows, intervales or bottoms, and 
even vast alluvial plains, as in Egypt, in Assyria, and in Lombardy, 
which are generally of extraordinary fertility, have been formed by a 
natural process of this sort, and thus destructive floods, which along 
the swift tributaries of rivers wash away much valuable soil, make some 
amends by spreading it out again in broad expanses. It is but lately 
that anything important has been done in the United States in the way 
of artificial contrivance for thus utilizing the water of river-floods, and 
compelling it by dikes and canals to deposit its precious freight at 
the will and for the convenience of man; but the subject is at- 
tracting great attention in Europe,* and we in America are beginning 
to realize the immense benefits which may be derived from a judicious 
imitation of this as well as other si>ontaneocis processes of nature. This 
method of physical improvement is attended with few or none of the 
evils which are almost inseparable from ordinary irrigation, and it has 
the important advantage of exercising a beneficial rather than an in- 
jurious sanitary action. There is reason to believe that the leveling up 
of swamps and other low grounds, by retaining on them flood-water 
long enough to allow it to deposit its sediment, and especially by em- 
ploying upland streams to wash away waste earth and spread it over 

*A popular trejiliso, by Millet, Lcs merveiltes desflcuves et dc8 ruisseaux, Paris, 1871, 
contains many most intercHtiug facti in reference to the very great valae of flooding Und 
with rivor- water, as a means of permanently enriching it. Among these are obserrationf on 
the powerful fertilizing action ot carbonic acid and other gases, carbonates, silicates, sod 
phosphates, and other mineral substances contained in the flood-water of rivers, and tbe 
statement that at a winter temperature of from 32° -f- to 43° -h Fahrenheit, both ligneooi 
and herbaceous vegetables will bear submersion for a considerable time wUhoat any !a- 
juiious consequences to their organism, and consequently this method of fertiUsatiim hmT 
ottt'n be resorted to without the loss of a single crop. See, also, Hervb MasgciiI, Expl' 
Tuncc surTcmploi de Veau dans les irriffathns. Perhaps the best soarce of iafbriiMtlOD OS 
the subject of submersion of land, however, U Nadault D£ Buffon, IlgiikfUigU^grifdt, 
Paris, i:rG7, 1 vol.,8vo, and atlas. 
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morasses and other depressions of surfaxje, would rescue for cultivation 
and habitation much unproductive and unhealthy soil. Few modes of 
amelioration of natural conditions are better worthy of public patron- 
age and encouragement, or at least of experiment, than this.* 

52. The limits of space to which Ihis communication is necessarily re- 
stricted have obliged me to content myself with a very superficial view 
of this important subject and I cannot enter here at all into financial 
statistics or other material details. I am, however, thoroughly convinced, 
after much observation and inquiry, that irrigation may be immensely 
extended among us with great economical advantage, and that, by rea- 
sonable prudence, and above all by a sufficient exercise of moral cour- 
age by our rulers, nearly all the evils which ordinarily attend the prac- 
tice may be avoided, or at least greatly mitigated. We are in a position 
to protect ourselves and our posterity by, if I may use so hard a word, 
prophylactic measures — to supply the remedy before the disease mani- 
fests itself^ whereas, in the Old VVorld, irrigation had become a widely- 
spread and deeply -rooted agricultural method before its mischiefs were 
appreciated or even suspected, and a preventive policy came too late. 
European legislation has always been necessarily directed mainly to the 
combating or compensating of already-existing evils. Ours, by wise 
precautions, may prevent their occurrence. As I have already said, 
ample means of information respecting European usage and legislation 
exist, and the volumes I have specially referred to, though by no means 
exhaustive, will at least serve as useful introductions to the study of 
agricultural hydrology. 

In a new edition of my *^ Man and Nature,'^ now in course of publication 
at New York, I have discussed with comparative fullness many of the 
points here barely tonched upon ; and to that work, and the authorities 
cited in it, I take the liberty to refer the reader. 
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INDIANA. 

The twenty-third annual report of the Indiana State Board of Agri- 
culture for 1873 contains the transactions of the board for the year 
named, and the proceedings of the January meeting for 1874. The work 
contains, as a frontispiece, a plate of the State fair and exposition 
buildings at Indianapolis, which were erected at a cost of over $100,000. 
The lands and buildings now owned by the society are valued at over 
8300,000. The report also contains a lithographic map, by counties, 
showing the location and extent of the recently-discovered block-coal 
measures ot the State. 

The advancement and improvement of agriculture in the State during 
the past year has been very encouraging. At the last State fair every 
department wa« well filled, and the articles exhibited were generally of 
the highest order of excellence. The live-stock department was espe- 
cially noticeable for the large display of grades and thorough-breds, and 
gave abundant evidence of rapid improvement in farm-animals. Re. 

*0n this subject see the remarkable works of A. Dupon'CHEL, Atant projet pouria cr(a- 
lion iVun solfihUe, Montpelier, 1864, Svo, pamphlet; and TraU6 d'hydrattlique et de gio- 
log'e agricoles, Paris, llB6ti, dvo. 
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ports from district and countj^ societies show these local organizations 
to be in a more flourishing and prosperous condition than osaaL 

President Sutherland, in his annual address before the board, con- 
gratulates its members on the fact that the past year has been one of 
unusual prosperitj' to the people of the State. He thought it might be 
truthfully said of them that they possessed within their borders as many 
of the necessaries, for the sustenance of life for man and beast, as any 
State in the Union. Referring to the survey made by Professor Cox, 
State geologist, the president says that the rapid development of seem- 
ingly inexhaustible beds of block-coal of the best quality, which needs 
DO coking for the smelting of iron, of the rich iron-ore and boundless 
quantities of superior stone which have been discovered in various sec- 
tions of the State, are causing a steady inflow Of population fi^om every 
quarter of the globe. Every railroad in the State is engaged largely 
in freighting these products. There is no one thing which has occurred 
since the formation of the State that has done more toward increasing 
its population and wealth than this survey. 

The secretary complains of the negligence of the managers of local 
societies in sending in their reports, and says the tardiness on the part 
of the oflicers of these associations renders the compilation of statisti- 
cal information relating to agricultural productions an impossibility 
within the year in which they are produced. He advises a uniform day 
throughout the State for the election of officers of all county and district 
societies. At present the time of such election ranges from September 
until the following May, and frequently is the occasion of great trouble 
and delay in mailing matter for the societies. 

Much space in the report is devoted to a description of the new ex- 
iwsition-building, and an aocount of the last StaCe fair. The exposi- 
tion-building was formally opened on Sept<imber 10, 1873, in the pres- 
ence of a vast concourse of people. Mr. John Sutherland, president 
of the State board, delivered the opening address. He was followed by 
Mr. James Mitchell, mayor of Indianapolis, Senator O. P. Morton, and 
Gov. Thomas A. Hendricks. Mr. Morton, in the course of his re- 
marks, said : 

This is a step out of the old beaten path of the ordinary State fairs. We have jfotten 
bcyoud that ; this must uut be looked upon as a mere show — as aii entertainment simply ; 
ou the contrary it is a school of knowledfs^e, than which there can bo no higher — no better. 
I insist that the money spent in an enterprise of this kind is as much devoted to the cause 
of education as money spent in the support of common schools. The farmer who comes 
here can see, in the course of three days, what improvements have been made in agricuUnnl 
implements, and he can learn more in three days than ho can learn on his farm in tweuty- 
live years : and so with the mechanic. Ho comes to see what new tools and new improve- 
ments have been made in his trade, and he will carry away more new ideas with him, after 
a week spent here, than he would gain in his shop in twenty years. Therefore I say this 
is not a show, not a place of idle pastime ; it it a school for the farmer, for the machanic, 
for the business-man, and for all who are engaged in carrying on the commerce and bnsi- 
uess of this great country. You should therefore encourage it, and not look upon it as a 
means of amusement simply, but as a thing that ia worth your time and moi^y. * • * 

Our material devolopmeut is going on wonderfully. Wo have now nearly three tboa- 
^^'lu<.l seven hundred miles of railroad in Indiana, not counting the sidetrack, with foar 
hundred miles under contract or in process of construction. Out of ninety-two counties in 
the S?tate, you can go to-day by rail to eighty -seven ; and in fifteen or eighteen months from 
this time vou can go from Indianapolis to every county in Indiana by railroad. 

We have vast mineral wealth, more valuable than the gold and siWer mines of CalifoTnia, 
Colorado, or Nevada. Wo have six thousand five hundred square miles of coal-fields, and four 
hundred and fifty square miles of what is called block-coal, said to be the best in the Umted 
IStates, and equal to any in the world, for the making of iron. We have only recently dis- 
covered this great source of wealth to our State. It is an established fact that the block- 
coal of Indiana will make iron in its raw state without coking, equal to that of any other, 
and that pig-iron made from the Indiana block-coal is the best for making Beasemer steel; 
that is a point of great interest to our State, and upon which much depends in the iaVjat, 
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Tbe bituminous coal of Pennsylvania, before b^inf; nsed in the manufacture of iron, must be 
coked or cooked in order to expel the bitumen, while the Indiana block-coal makes iron of 
equal quality in the raw State. The reason of this is, that this coal keeps its shape in the 
furnace ; does LOt melt; does not swell and ran together; leaves no cinder or clinker, and 
bums to a white-ash ; is free from impurities, and it is said makes the best pig-iron for the 
manufacture of Bessemer steel in the world. 

Speaking of the revolution likely to be produced by the use of block- 
coal in the manufacture of Bessemer steel, Mr. Morton said : 

A word about Bessemer steel. It has a great future in this country, and is likely to pro- 
duce almost a revolution in our railway system, and in many other things in which iron 
enters very largely. Professor Cox, of our own State, has submitted a calculation, verified 
by Prof. J. W. Foster, of Chicago, now dead, and by one of the ablest iron-masters in 
Pennsylvania, showing that Bessemer-steel rails can be made cheaper than iron rails by the 
use of the block-coal of Indiana. Bessemer-steel rails will last seven or eight times as Ion? 
as iron ones. This becomes an important element in cheapening the construction of rail- 
roads, reducing the expense of keeping them up, and cheapening transportation. I believe 
the time will soon come when our existing railroads, east and west, will find it to their in- 
terest to put down double tracks, and lay their roads with steel rails. I have now in my 
possession a proposition from a distinguished business-man in Holland to build a railroad 
with four tracks from New York City west to some point in Ohio or Indiana, then two tracks 
divereing to Chicago, and two going to Saint Louis ; those tracks to be laid with steel rails, 
and the road to bo constructed in the most substantial manner, with private capital, and no 
aid asked from any State or from the General Government, the only condition ot the proposi- 
tion being that the road shall be chartered by Congress. 

Of the imi)ortance of cheap transportation for the surplus products 
of Indiana, Senator Morton said : 

As to trausportation, let me refer you to a single fact, to show you the importance of 
cheap transportation to us as a State, and how it will affect the manufacture of iron and 
Bessemer steel hereafter. I have here a calculation made by a very careful gentleman, com- 
pariiig the farDi products of Pennsylvania and Indiana, as shown by the census of 1870. 
Fcuusylvauia bad of domestic animals of all kinds, 4,006,589; Indiana had 4,511,094. 
PenDsVlvuniH had grains to the amount of 60,460,000 bushels ; Indiana had 79,350,454 
bushels. Tbe value of the farm- products of Pennsylvania was estimated to be $183,946,000 ; 
those of Indiana, $122,914,000. Thus you see that while Indiana had 505,000 head more of 
live-stock, and 19,000,000 bushels more of grain tlian Pennsylvania, yet the products of 
Peiinsjivania are estimated at $183,946,000, on account of her greater proximity to market, 
while those of Indiana are estimated at $122,914,000. Thus you can understand the im- 
(>ortance of cheap transportation to Indiana. Let us see how the question of transportation 
aifects us on the other hand, with reference to the manufacture of Bessemer steel. Of the 
174,000 tons of iron-ore used in the blast-furnaces of Pittsburgh last year, 84,000 tons came 
from- Lake Superior ; 64,000 tons from Iron Mouutain, Missouri ; 20,000 tons from Lake 
Champlain, and less than 5,000 tons from the home mines of Pennsylvania. They cannot 
inanutacture their iron with the coal they have in Pennsylvania without coking it. Wo 
have coal in Indiana with which we can, in its raw state, make the best of iron, while we 
are two hundred and fifty miles nearer Lake Superior than Pittsburgh, and four hundred and 
thirty miles nearer to Iron Mountain, so that the question of transportation determines the 
fact that Indiana must become the great center for the manufacture of Bessemer steel. We 
cannot estimate the importance of that manufacture to our State. 

The year is recorded as one of average prosperity to the farming com- 
munity. The harvest, though not so abundant in, some respects as in 
th6 preceding yeiSr, was more than sufficient to me^ the wants of the 
IKJople, leaving a fair surplus for export. The corn-crop of 1873 was not 
so good as that of 1872, as the yield averaged about ten bushels i)er 
acre less. The wheat crop, although of excellent quality, showed a 
small decrease in yield per acre as compared with the crop of 1872. 
The most notable ditference in the products of the year, as compared 
with those of the preceding year, was in the smaller kinds of fruits, 
most of which are Hoted as failures. However, in some localities in the 
northern part ©f the State there were fair crops of most excellent quality. 

The winter of 1872-'73 was of unusual severity, and continued so until 
late in the season. Cold rains extended far into May, and greatly re- 
tarded farm operaticfiis. The summer was unusually pleasant, but there 
was an unprecedented rainfall. The meteorological tables show that the 
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quantity of rain which fell dnring the season was equal to that which 
fell during the three preceding years. 

The annual convention of the short-horn-breeders of the State waa 
held in Indianapolis in Maj', and was attended by many of the leading 
stock-breeders of Indiana. Representatives were also in attendance 
from various sections of the country. The first paper read before the 
convention was on the subject of ^^the raising of calves and the man- 
agement of milch-cows," by Mr. Charles Lowder. The writer advised 
the most careful treatment of calves, and said that upon the care be- 
stowed upon them during the first year of their lives depended their 
size and value as neat cattle. Abuse and ill-treatment during the early 
life of the calf can never be overcome in subsequent years. The calf, 
when dropped, should be allowed to remain from twenty-four tofforty- 
eight hours with the dam, unless some very extraordinary circumstances 
make it necessary to remove it. Calves will, in a msyority of cases, get 
upon their feet and take the teats in due time ; but if one should be.too 
weak from any cause to be up within one or two hours after birtb,{some 
of the first milk or biestings should be drawn from the cow and given 
to it. If the cow should, from after-pain or mere indifference, fail to 
give it proper attention, the herdsman should have it well rubbed with 
a woolen cloth until dry, and its hair nicely laid by means of a camel- 
hair brush. After one or two days the calf should be removed fromfthe 
cow and taken to the stall, where it should be tied fast by means of a 
leather strap around the neck, or with a head-halter made to fit, which 
is preferable. It should be allowed to suck the teat three times a day 
until about two weeks old, and should be led to and from the cow by 
the halter. If it has been well handled it will by this time be quite gen- 
tle and well broken. It may now be turned out so as to have fresh air, 
sunlight, and plenty of exercise. If a steer, and intended to be fedTfor 
the greatest possible profit for the shambles, this exercise is not neces- 
sary. In that case the more quiet and comfortable he can be kept, and 
the more highly fed, the greater will be the net profits. If tho;^calf, 
whether male or female, is to be grown to maturity for breeding-puri^oaes, 
the treatment should be quite difierent. In the first place the object is 
to develop the greatest possible amount of soft flesh and lat without 
any regard to the healthy development of the vital organs, as the heart, 
lungs, liver, &c. In the latter case due regard must be hstd for the uni- 
form development and perfect health of every organ and part of the 
system. Without exercise the muscular part of the system of young 
and growing animals is not fully developed, and in the mature animd 
becomes enfeebled. The heart, being no exception to the law, becomes 
to some extent diseased, while the liver and kidneys share the same fate. 
With all the vital organs enfeebled, the animal is not prepared to with- 
stand the suddenchange of temperature to which it is sometimes exposed. 
As like tends to produce like, animals with diseased and enfeebled vital 
organs should not be selected to breed from. 

Those engaged in rearing calves have several things to take into con- 
sideration. If the cow is an inferior beef breed, the milk from her may he 
worth more to make into butter or cheese than to be given to the calf. 
In that case the calf should be sent to the butcher as soon as old enough 
to kill. But if the calf is of good beef-stock, and is to be raised to ma- 
turity for that purpose, or to breed from, it should be allowed to sack 
twice a day until four, five, or six months old. If an early-spring cal^ 
it will learn to eat grass during the summer, and can be weaned in the 
fall without much, if any, loss of flesh. If a iall calf, it will soon learn to 
eat oats, hay , bran, or shelled corn^ and as the grass starts in the Bpring it 
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can be weaned witbout any check to its growth, the grass answering 
the place of milk to some extent. When calves are allowed to suck 
twice a day, care should be taken that they do not get too much milk, as 
they may become sick, and fail to make as great gains as they would on 
a less quantity. In case of scours, a little chalk well powdered and 
placed in a trough, or in someplace where it will attract their attention, 
will frequently be of good service to them. 

Mr. Lowder says that calves intended for steers should be castrated 
when about two weeks old. The male calves that are to be reared and 
kept for breeding-purposes, should be removed from the females at one 
or two months old, and placed in a lot inclosed by a permanent fence, aud 
should not be allowed to run with' other cattle afterward. The heifers 
at one year old should be removed from all other cattle, and placed in a 
lot by themselves. At this age, if they have been well fed, they will 
express their desire for male company by a great deal of restlessiiess. If 
allowed to run with steers or older females they will be worried a great 
deal to no purpose. Heifers fiiteen or eighteen months old are much 
more likely to get in calf than when they are kept from breeding until 
two or two and a half years old, especially if they are fed highly 
on grain, and are inclined to take on fat. The milking qualities of 
heifers depend much upon the kind and amount of food they receive 
while carrying their first calf. They should be in perfect health and in 
a thriving condition, and kept in full flesh until after calving. If they 
have been properly handled while calves, aud up to the time when they 
are milked the first time, there will be no trouble in breaking them. 
The period of gestation is generally from 275 to 280 days, though some 
writers give the extremes from 240 to 321 days. 

Dr. A. C. Stevenson read a paper on the " best method of keeping up 
and improving shorthorns.'^ As to the true color of short-horns he 
said : 

The true color is in ^eater dangler at this moment than any ottier quality. The short- 
horn color is red and white, of the two. colors interminfrled as in pied, or spots of red and 
white : or the matchless roan, fonnd nowhere else. The red, the white, the white and red, 
and the roan. These colors are the most beautifal and showy belonging to any of the bo- 
vine varieties, and should not be changed, aud cannot without damage to the variety* 

On the improvement of short-horns he said : 

The principles that control this Question are few and simple, yet few practice them. This 
is manifest in the estimates placed upon those short-horn families that have been here a 
length of time. Fresh blood and new importation are every where sought. This presump- 
tively shows thai we are not even maintaining the quality of our short-horns. Are we always 
to be dependent on a foreign conntiy for our short-horns t Have we no breeders here with 
knowledge to improve the short-horns, or even to maintain them in the state in which we 
have received them ? There is no want of numbers here. They abound in every cattLe- 
State in the Union. Hundreds of fine bulls are ** trimnied " annually for the want of pur- 
chasers. And yet we are importing. With the finest climate, free from all cattle-disease, 
the most luxuriant grass and the most abundant cereals, all that conld be desired to make 
the finest cattle, and yet the cry is, *' fresh blood," ** new importations. ** We say this is 
strong presumption tbht we have not maintained the short- horn blood ; that we have not 
improved it. 

And yet the principles that govern this are few and simple, requiring, however, patience 
and time. It is a well-understood and admitted fact that like* begets like. The observance 
of this principle will maintain any variety of animals, either of horses, sheep, or cattle, 
with the other requisites of proper care and food. There is no need in a century's bieeding 
of any deterioration, the surroundings being the same. There are constantly slight vaiia 
tions occurring in the best varieties of animals. In the human family we have frequent ii- 
luatrations of this fact. Two persons cannot be found in any variety of the human family 
but mav be distinguished one from the other ; still the variety will be well marked aud 
easily distinguished, There are family resemblances that are so strongly marked that they 
can be known as of certain families, still differences are observable. The rule is this — a 
specific sameness by which the species is readily distinguished. Species are again divided 
into varieties, alike distinguished by perceivable differences. One may be larger than the 

25 A 
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other, one weak, another strong, another liealthj, another otherwise; colors msydifi^, 
and jet the varieties are eH8ilj known. This law of animal-life is so important, as it re- 
lates to the question under consideration, that I will be excused for pressinfZf it further. The 
f)arents of a famil v are often verj much alike in some particulars, as in the color of the 
lair — both bein^ black. The children will generally hare hair of the same kind, yet it 
frequently occurs, from some unknown cause, that there may be a siuffle one with red or 
light-colored hair. The parents may be dark-skinned, with a family of like color, yet there 
may be a fair one among them, as there frequently is. The parents ma^ be large, still in • 
family there may be a small one or two. This law is found true to itselt dm3Dg the in^rior 
animals. This is true of short-horns ; one is red and another white. One may be large, 
another small, yet they are readily known as of the same variety. One is fine iu the bead, 
another bad. One has a fine-barreled body, a ^ood heart, back, and loins, while another is 
defective, yet there is no difficulty in recognizing the variety to which they belong. Yet 
these facts do not vitiate the law that like begets like generally. The breeder, to maintain 
a breed, is safe if he breeds from animals eqnctl in every respect If be desires to take ■ 
step forward he must do more — he must breed from better ones. But how are these to be 
obtained f By the occasional variations hpoken of. Ther« are none of the older breeders but 
have observed that there will come occasionally a calf much superior to others. Sometimes 
it will be superior in every respect — sometimes only in particular respects. Such are seiied 
by the skilled breeder as a new or improved startiug-point. A new fami^ may be here 
commenced and continued ; a like occurrence may happen in this family again and again. It 
is thus that improvements are made in all domestic animals. It may require time and pa- 
tience and skill, but success is sure. 

A discussion occurred on the subject of the milking qualities of short- 
horns, which was participated in by many of those present Mr. Lowder 
said he had every quality of milkers, from the very poorest to the very 
best. He had four cows which gave one hundred and twenty-eight 
quarts of milk per day. One of them gave nearly fifty pounds per day, 
or over her own weight of milk per month. Her milk was not of the 
richest quality, but was very large in amount. Two of liis poorest- 
looking cows were among the best for dairy purposes. Mr, H. C. Mere- 
dith believed there were some extraordinary milkers, and many good 
milkers among short-horns. As a rule they are superior in this respect. 
This breed has proven to be superior as cheese-makers. Mr. Thrasher 
spoke of a dairyman at Cincinnati who had experimented with cows of 
various breeds, and had decided that short-horns were superior to all 
others for this business. Br. Stevenson said he did not desire any bettelr 
milkers than the short-horns. The high pric^ of these cattle was the 
reason they were not more generally used for dairy purposes. They 
are too expensive for the ordinary dairyman. Mr. Pentecost said the 
butter made from the milk of short-horns was better than that made 
from the milk of common cows. From one of his cows he drew one 
gallon of milk at each milking from one teat only. This cow was not 
the best butter-maker iu his herd, however. Mr. O. S. Bliss, of Ver- 
mont, thought that the native cows of New England made as much 
butter as the short-horns, but the latter were better for beef. Jersey 
butter, in the Boston marked, brought almost twice as much as Uie bu^ 
ter from other cows. But it was purely a matter of fancy, as one kind 
was as good as the other. Their best dairymen fed hay, roots, and 
shorts, with skimmed milk to calves, and on this feed could take them to 
the butcher at six months, and get good prices. 

in regiird to the proper time for fattening bullocks for the shambles^ 
Messrs. Thrasher and Meredith preferred cattle three years old- Mr. 
Matthews thought that if calves were crowded with feed from the first 
they woiikl sell well at two years old, and perhaps would be as profit* 
able as if kept a year longer. 

Mr. John Sutherland, president of the State board, in his address be- 
fore the society, at the annual winter meeting, in Jannary, 1874, alludes 
as follows to the first State fair held in the new exposition bailding: 

I would recommend tbat tbo time of boldiuf;^ tbe fair and exposition should not exceed 
t^Neiity dfljs, fur the following reasons: During the first ten days of tlio oxpOfldOB S;40 
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railroad and 21,652 gate tickets were sold, making 24,080; and for the next ten days, Sep- 
tember 20 to 30, 5,952 railroad and 31,256 gate tickets; total 37,108. From October 1 to 
10, railroad 23,666, gate tickets, 76,418; total, 100,008. And during the thirty days, rail- 
road, 32,046, gate tickets 129,326 ; total 161,372. Tkns you can see that three-fifths of all 
the tickets sold were sold dnring the last ten days of the uiir. During those ten days, when 
we were about to receive a rich harvest, the money panic came upon us and diminished ojir 
receipts several thousand dollars. The first ten days of the fiir the receipts from gate- 
tickets averaged $602 per day ; for the next ten days. $930 ; for the last ten days, 12,502 per 
day. 

GEORGIA. 

The semi-annual convention of the Georgia State Agricultaral Society 
was held at Stone Mountain, Augast 11, 12, and 13, 1874. The meeting 
was largely attended by members of the society and delegates from dis- 
trict, county, and other local associations. Mr. Alfred H. Colquitt, of 
Atlanta, president of the society, presided during the sessions of the 
convention. Messrs. John W. McCurdy and Milton A. Candler delivered 
brief addresses of welcome, which were appropriately responded to by 
the president. As an evidence of the progress of the society, Mr. Cand- 
ler stated that the income of the first fair of the association, held in 
1S46, was but $50, while that of last year amounted to $30,000. The 
president, in his remarks, referred to some incidents in the early history 
of the society. It was organized in 1846. At that time the railroad 
had been completed from the seaboard to Oostanaula River, beyond 
Atlanta, then known as Marthasville. A Mr. Groves, having bought some 
land at this place, and desiring to attract attention to it, consulted Mr. 
Mark A. Cooper as to the best means of doing so. Mr. Cooper suggested 
the holding of an agricultural fair, to which the agriculturists of the 
State should be invited. An address was written and signed by many 
prominent citizens, calling upon the people of Georgia, Alabama, and 
Tennessee to meet and assist in the inauguration of the measure. The 
first name signed to the call was that of Mr. George W. Crawford, and 
the next that of Mr. Cooper. Then followed Uie names of Messrs. 
Asbury Hull, Charles McDonald, Charles Dougherty, Wilson Lumpkin, 
Thomas Foster, \V. C. Daniel, and many otheiu The circular calling 
the meeting together was headed "Agricultural Fair and International 
Improvement Jubilee,'' and of all those signing this call but three were 
in attendance at the "jubilee." The entire premium-list amounted to 
less than $70. The live stock exhibited consisted of one large jack, 
owned by Mr. Groves. The fair was held in a blacksmith-shop, which 
was of sullicient dimensions to accommodate all the articles brought for- 
ward for exhibition and competition for the premiums. The second 
fair was held in a ten-pin alley, and the premium-list was Increased to 
$108. 

The society continued to grow in importance, and as early as 1851, at 
the fair held at Macon in that year, a premium-list amounting to $4,000 
was offered and awarded to competitors in the various departments of 
the exhibition. The premium-list presented by the society this year 
aniounted to $20,000. Speaking of the benefits which have resulted 
from the operations of this society, President Colquitt thus alludes to 
the great good it may accomplish in the future : 

It is impossible to tell the vast amoont of good that has been accomplished by the society 
in a moral point of viow. Who can measure the progress of morals, of good temper, ^ood 
niann«>rs, and hospitality in the past, directly traceable to the influence of this great societyf 
And how much more of thought, good judgment, skill, and science has been brought inte 
agriculture than before its organization f Before, if a man talked about phosplftites. or sul- 
phates, or phosphoric acid, or nitrates, dec, he would be laughed at and considered a fool. 
Now the commonest farmer talks as glibly about these as he used to talk about the c< 
mouest matter. He knows their properties and constituent elements in an astou 
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dej»ree. What we now have to consider, and work to secnre, is to get the application of tbw 
knpoitHnt kuowledcro properly applied on each plantation, and to l>e able to make ind 
apply our own fertilizers scientiBcaliy. Hlg^h-soundiu^ names and appellations are given bj 
the manufacturers of fertilizers to their products and coustitnent elements. Every one of those 
elements is to be found in cotton-seed and barn-yard manure. Planters have been carried 
away by names, and have wasted money, but we are learning, and are.busbaudingthe 
resultfl of investigations. 

Profitiug by the lessons learned through the instrumentality of this society, the people are 
this year doing better. Every wh«re they are full of hope and confidence, and the present 
year gives augury of success more than at any cime since the advent of the dark days of the 
past. I have traveled over nearly all of Georgia, and I am satisfied that, with a similnr 
policy for next year and the years to come, we will be free and iadependeut, and far on the 
Ligh road to unbounded prosperity and happiness. 

The president concludied his remarks by saying that a more diversi- 
fied system of farming was being inaugurated by the people of the 
State ; that more corn, oats, and wheat had been planted this year than 
in any one year of the last ten. It was highly probable that more corn 
wonhl be produced than conld be used within the limits of the State, 
and that instead of importing this article, as heretofore, the farmers 
would be able to supply, in a measure, their less fortunate neighbors 
of adjoining States. The indications were that some of the counties of 
the State would produce a sapply sufficient to answer the home demand 
for two years to come. 

Dr. E. M. Pendleton, in charge of the Experimental Station of the 
Agricultural College, submitted a report of his experiments made dar- 
ing the year. The first ex]>eriment given was with wheat, drilled, which 
showed a handsome profit over that made by a plat adjoining, sown 
broadcast. In preparing the land, furrows were run about 15 iocbes 
apart, throwing up the ground in sharp ridges. The wheat was sown 
in this listed land, the most of it falling in the open furrows, A bnll- 
tongue plow was then run through the ridges, and the wheat was com- 
pletely covered. The seed sown was at the rate of one-half bushel per 
acre. The plat adjoining was sown broadcast on the 1st of November, 
at the rate of two bushels per acre. The only additional labor used on 
the drilled wheat was one furrow run between the rows during the 
month of March, when the wheat was in the joint, with a subsoil-plow. 
The helve of the plow being a bar of iron, no dirt was thrown on the 
wheat ; but it answered the double purpose of opening and draining the 
land, and the good effect was soon perceptible. It grew off much faster 
and was some inches taller, with much heavier heads than that sown 
broadcast. The variety sown was the Boughton or Tappahannock. The 
broadcast plat made at the rate of 414 pounds of grain to the acre, (6.09 
bushels,) and the straw weighed 830^ poumls. That sown in the drill 
made 517J pounds of grain, (8.02 bushels,) and 812 pounds of straw. 
Plat No. 3, fertilized with 300 pounds of am moniated superphosphate 
per acre, with the same amount of seed drilled, produced 12.07 bushels 
of grain, (equal to 724A pounds.) and 979 pounds of straw. The cost of 
the fertilizer used was"$9.75. Plat No. 4, with double the amount of 
8ee.d, treated in the same w\ay, produced exactly the same amount of 
grain, but more straw — 1,059 pounds — showing that the tendency of 
thick seeding is to produce more straw and less grain. Plat No. 5, 
same amount of seed drilled, with 300 pounds of superphosphate, pro- , 
<luced at the rate of 700 pounds of grain, (11.67 bushels,) and 1,043* 
pounds of straw. The fertilizer cost $7.50 per acre, and produced three 
bushels more than that without any fertilizer. 

Mr. Pendleton gives the following experiment with oats : On the 18th 
of December, after having prepared his ground with 500 iK>nnd8 of 
home-made manure, he sowed a yellow Georgia variety, at the rate of 1) 
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bushels per acre. The product was 29^ bushels of grain. Tlie total cost 
of productioa was $14.25; value of oats and straw, (1,275 pounds,) 
$33.60; net profit, $19.44. Mr. Pendleton thinks that with a sound, 
healthy seed, sowed from September to January, and well fertilized, 
oats can be made as reliable a crop in Georgia as either corn or cotton. 
The following experiment, showing the necessity for the use of proper 
fertilizers in the production of cotton, is given: 

We took a small plat of the poorest soil, (which, however, had been fertilized last year, 
and had some of the eleinoDts of fartilitj carried over,) and opened the coiton-rows with a 
tiirniiio^-shovel, each way. In this we deposited a mixture at the rate of 500 pounds per 
acre, nnd listed on it. We then scAttored .500 pounds broadcast. On the 30th of last month 
we had the forms, blooms, and bolls carefully counted, and there were in an average row, 
nine yards long*, 1,420, there beine 111 bolU. la one of the middle rows of the four un- 
fertiliz€<l by its side, there were only 261 forms, 2 blooms, and 1 boll. The contrast in the 
weed was more marked than this. The 1,000 pounds of fertilizer applied contained the 
following^ elements : 12 pounds ammonia, 25 pounds or^ranic nitrogen, 160 pounds bi-phos- 
phate of lime, 90 pounds muriate of potash, 13 pounds chloride of sodium, 10 pounds sulphate 
of mag-nesia, 140 pounds sulphate of lime, 10 pounds sulphate of potash, 120 pounds bone 
phosphate lime, 250 pounds of organic matter, exclusive of nitrogen already mentioned, 
100 pounds of water, 30 pounds of silica, and 40 pounds of alumina, iron, and manganese. 
The whole cost about |30. 

Mr. Pendleton closes his statement with the following experiment with 
green weeds as a fertilizer for cotton-lands : 

Last autumn we took 200 pounds of green weeds and put them in a row seventy yards 
long, and covered them with a turning-shovel. Another 200 pounds we burned to ashes, 
thus dissipating all the organic matter, and bedded on in the same way, and nearly at the 
sanu' time. Planted both rows in cotton the past spring. The cotton in the row where the 
weeds were put has the appearance now of being treated with 300 pounds of a good fertil- 
izer, while the rows fertilized with the ashes do not seem to have been benefited by them 
scarcely at all. This teaches us the importance of vegetable matter, especially in the green 
state, altliough the dry might possibly have done as well, as the water would have been the 
main principle lost. 

We stumbled, by accident, upon another fact of interest to cotton-planters. Intending to 
test the proper width of cotton, we laid off the rows of two plats, side by side, one ^ teet 
wide and the other 3^, bedded up and planted. I noticed the cotton in the narrow beds 
came up first, grew off better, and left a much thriftier stand than that in the wide beds ; 
and up to the present time the cotton is better and heavier fruited. The lesson taught is 
this : Of cold, rainy springs, as most are, you should make narrow beds, even though you 
want wide rows. 

Mr. R. R. Hardaway read a paper on the advantage of small over 
large farms, and, in proof of his position, submitted a report of the prod- 
ucts of his farm of fifteen acres, of common pine-land, from 1866 to 1873, 
inclusive. He practiced intensive farming, and a partial system of rota- 
tion of crops. Without giving his statement in detail, the total cash- 
receipts from his fifteen acres of laud were as follows for the years 
named : 

Value of crop 

1866 — 6 acres of corn and 9 acres of cottou $1,127 18 

1867 — .') acres of corn and 10 acres of cotton 1,185 80 

I8HS— 15 acres of cotton 1,721 44 

IH69— 15 acres of cotton 1,614 02 

1870—15 acres of cotton 1,316 41 

1871 — 2 acres oats, 6 acres cotton, 4 acres com, 1 acre potatoes, 2 acres rice. 926 75 

1872—4 acres corn, 4 acres cotton, 7 acres oats 951 60 

1^73 — 3 acres corn, 5 acres oats, 1 acre potatoes, 6 acres rested 634 00 

Total value of crops for eight years 9, 477 2 

Mr. Hardaway gives the cost of labor for the cultivation of these fif- 
teen acres at $100 per annum, aud adds to cash received from products 
of the farm, premiums amounting to $575; making his total cast-re- 
ceipts $10,052.20 for the eight years, with but $800 deducted for laboi!. 
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Tbe returns of the tax-receivers of the State, made under oath, gives 
the following average yield of the three crops named, for the year 1873: 
Corn, live and one-half bushels per acre ; oats, four and one-half hash- 
els; and one bale of cotton to three and one-half acres of land. Com- 
liaring these results with the crops made on his own farm, Mr. Harda- 
way says : 

1800. — The two hundred and fourteen bushels of corn produced by me on six acres wonM 
require forty-one acres, and the seven bales of cotton made bj me on nine acres woald re- 
quire twenty-four acres. Here, then, would Ite sixty-five acres against fifteen acres, and in 
additional expense of^\92A'^ for cultivatingr the extra fifty acres. 

18r>7. — The one hundred and sixty-nine bushels of corn produced by me on fire acrei 
would require thirty-three acres, and the nine bales of cotton which I made on ten aeret 
would require thirty-one acres. The ca%e stands thus, for this year: Sixty-four acres 
against lifteen acres — forty-nine acres less, and $392.45 of extra expense saved in cnltivi- 
tion. 

]868 — Fourteen bales of cotton produced on fifteen acres, the amount of mj ciop for this 
year, would require forty-nine acres, with the extra amount for cultivaikm. 

1869. — Fitteen bales of cotton on fift^^en acres,a^ainst the same amount on fifty-three acres; 
a difference of thirty -eight acres and $392.45 of extra expense in cultivation. 

1K7(). — I this year made eighteen bales of cotton on fifteen acres. Taking the State aver* 
af2:e, it would have required sixty-three acres to have produced this erop — a saring of Ibrtj- 
eight acres and the ditterence in the expense of cultivation. 

1)^71. — This year I made 168 bushels of oats on two acres against tbirty-seven ; ^vt bates 
of cotton on six acres against seventeen; 1<)8 bushels of corn on four acres against thirty- 
two, a saving of seventy -four acres with the additional expense of cultivation. 

1872. — My crop on fifteen acres was as follows this year : Two hundred and eighty bushels 
of corn on four acres.against forty acres required for the same^amount by the State average; 
four bales of cotton on four acres,against fourteen acres ; three hundred and fifly-nine bush- 
els of oats on seven acres, against eighty acres ; making, in all, one hundred and thirty-foiir 
acres, against fifteen — a sabring of one hundred and nineteen acres with its extra expense of 
cultivation. 

1^73.— On three acres I made three hundred and four bushels of corn, against fifty-eigbt 
acres required by the State average ; on five acres, three hundred and thirty bushels of oats, 
against seventy-three acres ; making, in all, one hundred and thirty-one acres against ei^t. 
In the eight years I have saved in cultivation an avtoage of sixty-seven acres annually, with 
its additional expense of $392.45 for culti\utiou, aggregating a total of $2,339.60. 

Mr. Hardaway stated that some of his neighbors — farmers of expe' 
rieuce and measurable success — had become convinced of the necessity 
of a more thorough system of cultivation, and in order to accomplish 
this they had concluded to dispose of at least one-third of their farming- 
lands, and by rotation and a thorough system of fertilization endeavor 
to bring back their fields to something like their original fertility. The 
M riter shows that this can be done, and that sixty acres can be made to 
produce as abundantly as one hundred acres under the present system^ 
with a saving for labor alone of at least 33 per cent, annually. 

In showing the results of a system of high cultivation on lifteen acres 
of land, Mr. Uardaway does not desire to convey the impression that 
all farms should be reduced to such small dimensions, but he does insist 
thnt small furms i)roperly cultivated pny a much more liberal i>er cent. 
on the investment thau larger ones. He says: 

If I hud a thousand-acre plantation I would cut it up into one and two horse farms and 
Me to it that no one hand or head of a family should run more than two plows, or more than 
one plow to three good hands. Break up this false system of planting hngfe ootton-erops 
and depending on getting extra help to chop out and pick out cotton. Two-thirds of the 
failures to make a crop are traceable to this system. This is one of the largest leaks on the 
farm, and is rotting out the hind. The next evil to correct is the system of laborers sud 
renters soiling off their part of the corn-crop as soon as it is gathered, for whisky, tobacco, 
& c. There is scarcely a large farm or plantation in Georgia on which can be found a laborer 
who has corn enough to furnish him beyond the Ist of January, and at the same time hot 
few farmers in the IState fail to make «?nough breadsiuff to subsist man and beast, if proper 
care is taken of it. * * * * Plant enough breudstuffs yearly to supply yourselves oonn- 
tifnlly and have some left to supply the non-producer. Raise your own bacon, beef, and 
mutton, and have some to sell. '\^'h«'n you gather your crops sec that they an properly 
housed under dry covers, and all under lock and key. Feed your own stock ; dun'tM* 
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anybody to do what you oan do yourself, and you will always hare fat stock. Have a shel- 
ter for every animal and prepare for properly saving manure. Look after it daily, and do 
not leave it out exposed to the sun and the rain ; keep it in piles under shelter, and always 
ready for composting. Be master of your own farm, and correct evils as they happen. 

Dr. J. P. Stevens read a paper on the subject of cheap fertilizers 
an<I the necessity for a better system of rotation of crops. He alluded 
to the subject of green-soiling, and summed up the advantages of regen- 
erating exhausted lands by this method as follows: 1. Economy in 
transportation and in the application of manures ; 2. The rapidity of 
their decomposition ; 3. The saving of all the constituents of the manure ; 
4. The elevation of the temperature of the soil in the process of decom- 
position ; 5. The protection of the soil from the effect of solar heat, 
preventing the evaporation of moisture, and retaining in the soil the 
fertilizing gases derived from the atmosphere, which decomposes the 
vegetable matter in and u|)on the soil ; G. The pulverization of the soil, 
making it loose and friable, by the chemical changes at work in the 
process of the fermentation of vegetable matter. He designated clover 
tirst, and cow-pea vines next, as the best possible of all green-crops to 
be used for this purpose. Of the latter he said : 

Next iu importance to clover, as a regenerator of the soil, and having similar hahits in 
fi'eding largely from the air, is the cow-p^a. We cannot too highly estimate this boon to 
the cottOL-planter as an article of food, as well as a fertilizer for exhausted soils. More 
nutritious than com, and flourishing upon soil where the latter languishes and does not pay 
for its cultivation, we regard this pea to the southern planter what clover is to the northern 
farmer. In comparison with clover, as a renovator, it is superior, in growing off more rap- 
idly on thin soils, and in producing a larger amount of vegetable matter in a shorter time ; 
but it has the disadvantage of being an annual. It is, however, rich in materials that con- 
tribute to the resuscitation of exhausted soils. 

In regard to prepared fertilisers, he recommended a compost of cotton- 
seed, acid phosphate of lime, and woods-earth as one of the best fertili- 
zers he had ever used« It will last two or three years, and does not 
cost more than half as much as a good standard commercial fertilizer. 
With no more than thirty pounds of this compost used to the acre, he 
could produce at least one bag of cotton. Still he regarded the turning 
under of green-crops as the cheapest and most effectual method of fer- 
tilizing lands* This alone, in a few years, would thoroughly enrich any 
soil, however greatly exhausted ; and then, by a proper rotation of 
•crops, its fertility could be easily retained. 

During a debate which followed the reading of this paper, Mr. T. C. 
Howaid said that he regarded cotton-seed as the basis of the very best 
manure thatcould be made, and expressed the opinion that every farmer 
could manufacture a fertilizer from this material equal to the very 
best He gave the following formula for a fertilizer, which he regarded 
as equal to any he had ever used : 

6, 000 pounds of cottoo-aeed, worth f30 00 

1^000 pounds acid phosphate 23 00 

1,000 pounds plaster 8 00 

1, 000 pounds salt 5 00 

200 pounds kauiit ...-™.-- .-.-....., 12 00 

2, OUO AgriwUturai lime 10 00 

11,200 pounds 88 00 

lie had thoroughly tested this compost, and believed it could be de- 
pended upon under any circumstances where a fertilizer was needed. 
Mr. Howard then briefly alluded to the importance of grass-culture and 
^beep- husbandry as a means for the regeneration of exhausted soils. 
He said: 

It does seem strange that so few people know the fact that sheep and Bermuda grass are 
among the veij best metbtfds that can posaiblj be adoj»ted to eurich laud. One hundrod 
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sheep will, in ercry ten niji^hts make an acre of the best low-^roand land on the top of tbe 
poorest hill in Georgia. Just to think of any farmer being able, with almost no expense of 
trouble, to make by this means the finest of bottom-lands all over his poorest hills. It 
should encourage everybody to raise large flocks of sheep. And then, as to BeruiiuiA 
grass, I know there is a great prejudice against it. I have heard men threaten to kill anj 
one who would plant a sprig of it on their land. Their ignorance is deplomble, but tbej 
will doubtless learn better after a while. It is the finest grass for pasturafife in the world— 
the richest, the most nutritious. No other growth can possibly, so rapidly, and so greatly 
enrich the land. The poorest soil, if kept well in Bermuda grasB for three years, with the 
addition of sheep on tlie sod, will produce fifty bushels of com per acre. And it can be 
euHiIy destroyed ; farmers ought to know this fact, but they do not. 

Dr. E. C. Ilood rend a valuable paper on the subject of ^creen-soiliug. 
Ill alluding to the limited supply of the various compositiona which 
enter largely into the manufacture of artificial or commercial fertilizers, 
he spoke as follows of the inexhaustible deposit of bones of marine aui- 
mals underlying the city of Charleston, South Carolina : 

A large deposit of the bones of marine animals, rich in phosphorie acid, some years siuce 
discovered underlying the city of Charleston, promises an inexhaustible supply of fertilii* 
ing material. But, lilce many other valuable materials in nature, it reqnires labor and ex- 
pense to prepare it for the farmer's usq. It is crystallized into solid rock, which ha? to be 
mined, burned, ground, and then treated to sulphuric acid, to make the phoephoric acid aol* 
uble before it is ready for plant-food. Several companies are now prodaciug what are 
called the South Carolina phosphates, which have been nsed with much saccess dnriug the 
past few years. 

These phosphates were also highly spoken of by Prof. W. L. Brown, 
who read a paper on the subject of fertilizers. He alluded to tbe follow- 
ing extract from a letter from Prof. J. B. Lawes, of Kothamsted, Eng- 
Jnnd, originally addressed to a member of the Massachusetts State 
Board of Agriculture : 

You have one of the best phosphates which the world produces — one whwb can yield a 
commercial phosphate cheaper than any other. • • • The net cost, at Charleston, 
ready to pack into bags, ought not to be more than 40s. per ton of !i{,240 poands, and all til 
phosphoric acid should be rendered soluble except 2 or 3 per cent. 

During the last day of the convention, papers were read on tbe fol- 
lowing subjects, viz : " Flour and its manufacture,'' by Mr. James A, 
Stewart ; '* Interest and usury laws," by Mr. E. W. Jones ; and •* Direct 
trade with Europe and other foreign countries,'^ by Mr. David S. John- 
ston. 

KANSAS. 

The annual report of the Kansas State Board of Agricaltnre for the 
year 1873 is one of unusual interest. It contains a vast amount of sta- 
tistical matter, relating to the increased agricultural prodnctiona of the 
State, in addition to which are given the business ti^nsactions of the 
society for the year ; the list of premiums offered and awarded at the 
late State fair ; reports from a large number of county and district soci- 
<»tie8 ; two or three excellent papers on the subject of entomology, from 
the pen of Prof. C V. Riley, and a number of addresses and well-writteu 
papers on subjects of interest to the farmers and fruit-growers of tiie 
West. It also contains a brief but succinct history of the society from 
its organization up the present time. From this history, it would appear 
that the legislature has often recognized the importance of the associa- 
tion as a stimulus to the progress of agriculture, by repeatedly lending 
it aid of a material characjter, and by the enactment of liberal and whole- 
some laws for its government. The law relating to the coUectfon of sta- 
tistics and industries of the State, approved March 3» 187^ provides 
tliat statistics relating to the various industries of the State shall be 
collected by the respective township trustees at the time of taking the 
lists of property for taxation in the several townships, cities, or wards 
ju the State. These returns are required to be made to tlie ooonty 
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clerks, by whom they are tabalated by townships, and returned to the 
State Board of Agriculture. Then it is made the duty of the State 
board to publish, as a part of their annual transactions, a detailed stace- 
luent, by counties, of the various industries of the State, and other sta- 
tistics which shall be collected from the returns of the county clerks, 
and from such other reliable sources as the said board may deem best. 
Also, to collect, arrange, and publish, from time to time, in such manner 
and form as the said board may deem to be for the best interests of the 
State, such statistical and other information as those seeking homes in 
the West may require. The law also provides for delivering a synopsis 
of the same to immigrant-aid societies, railroad companies, real-estate 
agencies, and others interested; and for the arrangement, in suitable 
packages and cases, for inspection, in the agricultural rooms, samplesof 
agiicultural products, geological and other specimens, which the assess- 
ors are required to collect aud forward through the county clerks. 
Another act, approved March 6, 1873^ provides for an annual enumera- 
tion of the inhabitants of the State, said enumeration to be made at the 
same time the proi)erty is assessed for tivxable purposes. From the 
census thus taken it would seem that the State had increased its popu- 
lation within three years — 1870 to 1873— 210,664 ; that is to say, from 
304,399, in 1870, to 605,063 in 1873. There are twenty-nine unorganized 
counties in the State, from which no returns were made. The secretary 
estimates an average of 200 souls to each of these unorganized counties, 
which, added to the population of the organized counties, gives 610,863 
as the aggregate population of th^ State— a gain of 246,464 in three 
years ; an average gain of about 82.154 per annum. 'The per cent, of 
gain in three years has been 67.63. 

Winter wheat is a successful crop throughout the State, but spring 
wheat seems to do much better in the western than in the eastern 
counties. In the older portions of the State, therefore, winter wheat is 
taking the place of s])ring wheat, for the reasons that the latter invites 
the chinch-bug more than any other crop, yields less per acre, and is 
not worth so much per bushel. The average yield of this crop in the 
State is given at 15.7 bushels per acre. The average yield of winter 
wheat was considerably above this. The rye crop was very successful, 
and averaged 21.1 bushels per acre. The entire product of the State 
for the year 1873 is given at 301,957 bushels. Owing to the excessive 
rains of this year, which prevented proper tillage, and which were fol- 
lowed by a severe drought during the formation of the ears, the reduc- 
tion of the corn crop of the State, as compared with the crop of 1872, 
is given at from 20 to 50 per cent., or an average of about 35 per cent. 
This reduces the crop to about 29,683,843 bushels, the entire product of 
the State for this year. The crop of 1872 was the largest ever produced 
in the State, and amounted to 45,667,451 bushels. 

Of the con)paratively new productions of the State, the secretary 
gives the following brief summary : 

In 1870 no castor beans are reported ; in 1872, 19,352 bnsliels; in 1873, 59,435 bushelsf 
or a ^ain of '207. 12 per cent, in one year, from 1872 to ld73. In 1870,2,800 pounds lO^ 
cotton were reported ; in 1872, 22,772 pounds ; in 1873, 251,222 pounds, a gain of 228,450 
pounds or 1,003.21 percent, in one year, from 1872 to i873. In 1870 the flaxseed product 
was 1,553 bushels ; in 1872, 3,834; in 1873, 63,478, a gain, from 1872 to 1873, of 59,644 
busliels, or 1,555.65 per cent. In 1870, there were reported 76,000 pounds of hemp fiber; 
in 1H72, 1,222,098; in 1873, 1,410,304, a gain of 188,226 pounds, or 15.40 percent., from 
1872 to 1873. In 1870, the tobacco product amounted to 29,047 pounds ; in 1872, to 201,040 
pounds ; in 1873, to 393,352, a gain of 192,312 pounds from 1872 to 1873, or 95.65 per 
cent. 
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On the coo<lition of farra-auiinals the secretaiy says : 

The winter of 1872-'73 was the most severe ever known in the State. There were many 
cases of criminal negligrence, which caused considerable loss of cattle on the plains in the 
western part of the State. Herds of Texas cattle were exposed to the Reverity of the wiDter, 
and left to shift for themselves. Streams were frozen, and the poor creatures probably 
suffered more for want of water than anything: else. Ncarlv all the losses reported are the 
result of neglect and exposure, starvation and thirst. The idea that farm animals can thrive 
Qpon the plains without care and protection is an error. For legitimate stock-raising, then 
is no better State than Kansas. 

According to the census of 1870, the number of sheep in the State was 109,088. The e^ 
mate from the assessor's returns for 1873 is 51,116, a decrease of 57,922 in three years, or 53 
per cent. Assessors ha'^e in many counties neglected to ** list" most of the flocks. That, 
in Sumner County, only 39 head of Bhe<>p are ennmerated. An intelligent farmer of that 
county reports over GOO, in small flocks of from 30 to 50 each ; that there has been a 
depletion of large flocks through wanton neglect and exposure, and a merciless abandoD- 
ment to be the prey of wolves and vagabond dogs, there is no doubt. Neither peeuoiaiy 
consideration nor the instincts of homanity have been sufficient to indace carefiu and hu- 
mane treatment. 

In 1860, the amount of butter produced in Kansas was 1,093,497 pounds; 
in 1870, 5,022,758 pounds; in 1873, 6,804,693 pounds. In 1860, the auioant 
of cheese produced in tbe State was 29,045 pounds^ in 1870, 226,607 
l)ounds; in 1873, 295,019 pounds. 

The following comparativestatementof the value of nurseries, orchw^g, 
orchard products, and vineyards is given : 

Nvrserifs.— In 1860 amd 1870, no report; in 1872, $227/)88 invested. 

Orchards.— In I860, the value of orchard products was $656 ; in 1H70, $158,046; in 1872, 
7I3,9r»4 bushels, estimated at 50 cents per bushel, ^ves |356,977 as the ^mUve of the 
product. Capital invested in orchards in 1878, $1,614,934. 

Vineyards. — There -were 5ri3 gallons of wine manufactured in 1860; 14,889 in 1870; 
34,505 in 1872. Assuming that twelve pounds of grapes will make one gallon of wine, and 
that one-half of the grape crop was marketed as grapes and one-half mamifiietared intt 
wine, we have the product of 1872, as follows: Grapes manufactured into wine, 414,060 
pounds ; number of pounds sold, 414,060; making in the aggregate, 828,120 ponnda. 

414,060 pounds grapes, at 4 cents per pound $16,562 40 

34,505 gallons wine, at 75 cents per gallon 25,878,75 

Makiugthetotal value of the crop of 1872 42,441 15 

The amonnt of capital invested in vinejards in 1872 was $181,689. The average j^eld 
per acre, according to the returns of assessors, was 2,307.2. 

The ninth annual exhibition of the industries of the State was held on 
the grounds of the Shawnee County Agricultural Society frooi the 22d 
to the 26th days of September, 1873. The exhibition was more success- 
ful than any of its predecessors. Competition was very spirited, as was 
shown in the fiict that 98 per cent, of the premiums offered were awarded. 
The Urst exhibition of the society was held in Leavenworth, in 1863; the 
second and third at Lawrence, in 1866 and 18(^7; tbe fourth, at Leaven- 
worth, in 1868; the fifth, at Lawrence, in 1869; the sixth, at Fort Scott; 
and the seventh, eighth, and ninth, at Topeka. 

Mr. R. S. Elliott, industrial agent of the Kansas Pacific Bailway, 
contributes an interesting and valuable paper on the subject of the cli- 
mate and capabilities of the soil of a vast tract of land in Western 
Kansas, familiarly known as " the plains." In the course of this article 
the wTiter makes the following statement in regard to recent experiments 
in the cultivation of these lands : 

Persuaded, that the soil and climate of the plains had been undervalued, tlie managDn of 
the railway ordered experiments in cultivation to be made, at points beyond the sektlemeoti 
as ezistinfir i" l^^- 'f'he experiments ran through 1871, 1872, and 1873, and have rasalted 
in a very satisfactory measure of success. ' 

At the first point, Bosland, two hundred and thirty-nine miles west of Kansas City sad 
1,586 feet above sea-level, the growth of forest trees, transplanted and from seed* and of 
wheat, rye, corn, sorghum, and other crops, has been such, that any one looking at the 
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field migfht well imap^ine bimRelf iff Illioois or Missouri, rather than on the hiph plains of 
Western Kansas. This field in the spring of 1871 was west of all settlements in Kansas, but 
they have since extended eightj miles beyond. 

At the second point. Ellis, three hundred and two miles west of Kansas City, and 2,019 
feet above sea-level, forest trees, transplanted and from seed, have in some instances made 
surprising growth ; and wheat, rye, corn, and other crops have equaled the production of 
localities supposed to be much more highly favored. 

At the third point, Wallace, four hundred and twenty miles west of Kansas City, and 
3,200 feet above sea-level, near the west line of the State of Kansas, and in a portion of the 
plains extremely unpromising, success was not expected equal to that farther east, yet has 
Deen such as to show that in average seasons and without irrigation, grain and forage crops 
will reward the sheep and cattle farmer with cultivation and care. That a single tree should 
there survive without irngation and not near a stream to get the benefit of underground 
moisture, was a few yeara ago not believed possible ; yet several varieties of transplanted 
forest trees, among them the ash, elm, and honey-locust, have grown moderately but stead- 
ily for three years ; and trials have also shown that trees may be grown from seed in that 
locality. 

All the experiments were made in districts pastured by the buffalo in 1871. There was 
no inigation ; the trees had no mulching or other protection. There was none of the particu- 
lar care usual in nurseries. All the conditions were such as to make the tests severe, so 
that any success attained should be r^iable. So far as we may judge from trials running 
through three years, these experiments justify the conclusion that grain and forage crops, 
forest trees, and hedges may be grown on the plains to the west line of Kansas, and prob- 
ably to a considerable distance beyond, depending only on the rain-fall. 

The address of Dr. J. A. Warder, of Ohio, on the subject of forest- 
tree culture, delivered before the members of the Kansas legislature, is 
contained in full in this volume of the transactions of the State board. 
It contains many valuable suggestions as to planting and the proper 
treatment of forest-trees, and concludes with the following directions as 
to varieties and location : 

Always remember the importance of endeavoring to select those especially adapted to the 
soil ; next, those of auick growth and of early maturity, those with valuable qualities, and 
always plant the haray kinds first, as nurses for the others, thus : 

In open plains. — Ailantus, cotton wood, elms, ashes, willows, stiver-maples, box-elder, 
abeles, and other poplars ; all as nurses to others adapted to the soils. 

On deep rich bottoms. — Elms,ash«»s, walnut, burr-oak, cypress, coffee-nut, pecan-nut, 
machira, tulip- tree, Cottonwood. 

On second bottoms of loess, (found as bluffi on some of the larger streams.) — Tulip-tree, 
wild cherry, sugar maple, hickories, catalpa, white oak, sassafras. 

On deep soils, upland, — ^Maples, ashes, cherry, oaks, honey-locust, coffee-nut, pecan, 
muclura, hickories, catalpa, larch, pines, spruces. 

On heavy soils. — Burr-oak, white oak, yellow oak, post-oak, beech, hickories, maclura, 
cedar, pines, locusts, birches. 

On sandy lands. — Larch, spruces, pines, cedar, red oaks, chestnut, ailantus, sassafras. 

On rocky bluffs. — Chestnut, cedar, pines, spruces, larch, locust, chestnut-oak, sugar 
maple, ailantus. 

On swampy land. — Cypress, birches, willows, pin-oak, (Q»palustris) swamp white-oak, 
green and black ash, alder, arbor-vitae. 

MASSACHUSETTS. 

The twenty-first annual report of the Massachusetts State board of 
agriculture for the years 187i-'74 contains over six hundred pages of 
interesting matter on agriculture and kindred subjects. The essays 
and discussions contain^ in this work bear evidence of deep research 
and long practical experience in the matters treated of and discussed at 
such length, and the volume, as a whole, must take high rank among 
the valuable current contributions to the agricultural literature of the 
year. 

The secretary, Mr. G. L. Flint, congratulates th^ farming community 
of the State on the fact that, notwithstanding the forebodings through 
the early spring, caused by a drought of more than usual severity at 
that season, the year just passed has been one of general prosperity. 
The first crop of hay was light in the eastern and middle portions of tbd 



396 REPORT OP THE COMMISSIONER OF AGRICULTURE, 

State, thoagli more frequent showers on the hilly rauges west of the 
Connecticut Eiverand Berkshire County seems to have carried the crop 
through to a more satisfactory yield there, while the favorable coudi- 
tions of the later season, and the very late occurrence of frost iu tbe 
fall, produced an abundant second crop of grass and a luxuriant growth 
of fall seed. 

Reports from local societies of the State show most of these associa- 
tions to be iu a prosperous condition. Where the conditions as to 
weather were favorable the receipts at their fairs were large and remuner- 
ative, while the display of improved stock, farm and orchard products, 
and articles of improved industry, gave abundant evidence of progress 
and prosperity. The secretary thinks these local societies have been 
productive of great good. They have created an interest and enthusi- 
asm in many sections where little or none existed before, and led many 
to a higher level of thought and effort. But there is still room for im- 
provement. Too much time and attention seems to have been given to 
the race-track at many of the fairs of- these societies. This has led to 
abuses, which no doubt will be speedily remedied. They should realize 
more fully the magnitude, the dignity and the character of the mission 
they have to perform in the development of the material interests of 
the State. They have it in their power to lift the labor of the people to 
a much higher plane of thought, and to lead the way to still greater 
triumi)hs of skill and intelligence. 

The country meeting of the board for this year was held at Fitchburg 
on the 2d, 3d, and 4th ot December, 1873. The meetings of the board were 
held in the city hall, and were largely attended by the leading agricul- 
turists of the State. There were also present many prominent gentle- 
men representing the agricultural and productive industries of other 
States. The opening address was macjie by Mr. Eugene T. Miles, who 
was followed by Mayor Norcross in a brief address of welcome. Presi- 
dent Clark, of the agricultural college, was then invited to the chair, 
and presided during the after sittings of the board. The first paper 
read was one entitled " A hundred years' progress of American agrical- 
ture," by Mr. Charles L. Flint. This essay appeared in full iu the annual 
report of this Department for 1873. 

The afternoon session of the board was occupied in listening to the 
address of Mr. Harris Lewis, of New York, on the subject of " Milk," 
and the discussion which followed. Mr. Lewis stated that notwitstand- 
ing milk was composed of from 87 to 88 parts of water, and only from 
12 to 13 per cent, of butter, cheese, milk, sugar, and earthy matter, yet 
as an article of food it was capable of sustaining man from the hour of 
his birth until the hour of his death. It will supply every need of the 
system, and build up every bone and tissue of the whole structure. Aud 
yet it is the cheapest food known to us. Taken at the price it brings 
in market, there is no animal food which compares to it in cheapness. 
There is no cost in its preparation for food — no waste, as in the cjwe of 
other animal substances; no refuse of bone, although an abundance of 
bone-forming material. 

In alhiding to the consumption of milk as an article of food, tbe 
speaker stated that the people of Massachusetts use less milk, and 
those of Virginia use more, than the people of any other State iu the 
Union ; and as to quality, that the city of Boston is supplied with a 
better article of milk than any other city in the United States. Tbe 
value of the milk-crop of the United States has heretofore been esti- 
mated at $400,000,000 annually, but Mr. Lewis thinks it will r^di 
$500,000,000 annually. 
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The speaker gave the folio wing.simple plan for testing the value of 
milk by its specific gravity : 

The better the milk the lifi^hter it will be, because the better portion of the whole is the 
lip:hte8t of all. Therefore, to test the question in regard to the specifie gravity of water, and 
water and cream, mix some cream in a tumbler of water, (get the purest water you can ; 
dissolve some clean ice, as that will be as good as any you can get uuless you get distilled 
water,) mix them together, and see where you will find your cream and where you will find 
your water. I have found a variation in the specific gravity of milk of different cows in 
my own herd equal to 10 per cent., and that shows the importance of such tests, in order to 
select good butter-cows and good cheese-cows. 

In regard to tbe different taints in milk, and the discovery of a par- 
tial remedy therefor, Mr. Lewis said : 

Milk comes to us at regular periodst and in measured quantities. It is not like any other 
article of food. This matter we can control in all other respects, but milk comes to us in 
increased quantities at even periods of time, if we milk our cows as we should and treat them 
as they should be treated ; and it comes loaded with germs that are capable of destroying 
it; it is full of germs that are prepared for its own destruction. Now, these putrefactive 
germs th»t we find in milk act just according to the conditions in which the milk is placed; 
we may retard or accelerate their action. Milk also comes to us with what we call a '* cowy 
odor," or * " animal odor," as it is sometimes called. This odor, of course, seems to be stronger 
and more offensive in hot weather than in cool, and it is more perceptible in a sick cow's 
than iu the milk of a well one. Take a cow that is feverish, and it is terrible, awful. It 
smells bad, tastes bad, and it is the very element in milk that makes it unpalatable to most 
people. There arc but few people who can relish new milk as it is drawn from the cow. 
This animal odor is one of the worst things we. have to contend with in our butter and 
cheese factories. What it is I have not yet fully decided on for myself. 

The first thing we ought to do with milk, if we want to keep it a long time, is to rid it of 
this unimHl odor. If we want to make it palatable and good, we must get this out. A gen- 
tleman in New York has brought out a simple contrivance for doing this. I am sorry he has 
got it patented. It is simply a tin pail, the bottom of which is- perforated with one or two 
rows of holes. We turn our milk through a strainer, fastened over the top, and it comes 
out through the holes. It starts in streams, but before it gets down more than a foot or J 5 
inches it is separated into drops, and all.aired. We all know what a deodorizer pure air is. 
Wo depend upon its action upon the blood for every breath we draw. Now, that simple ar- 
rangement, inexpensive, easily kept clean, is the best I have ever seen. It is simply a large 
tin pail, without a bail, the tin turned over a heavy wire at the top, and that is held in an 
iron arm that goes into a standard fastened to the can, suspending it over the center of the 
milk-can, and the bottom drilled or punched full of holes three-sixteenths of an inch in di- 
ameter; the milk, as I have said, starts out in streams and separates into drops before it 
reaches a distance of more than 15 inches below the bottom of the strainer. It is the easiest 
to keep clean, is the cheapest, the most readily used, and effects the object the most perfectly 
of anything I ever saw, and, I repeat, I am sorry it is patented. We use forty.gallon cans 
for carrying milk, but this can be used anywhere, on any can, by using a funnel below, if 
you have too small a mouth to the can. You can place it just as high as you please ; when 
the wind blows you do not want it bat a little way above the ground. When the atmos- 
phere is still, or very hot, the higher you get it the better. I made a good many tests with it 
a year ajjo last July, in the hottest weather we had, and I found no difficulty whatever in 
keeping the milk sweet thirty-six hours. 

After stating that milk shonld never be aerated with impnre air, the 
speaker stated some experiments in keeping milk under different cir- 
cumstances, and remarked that an article of food so perishable as milk 
should be handled with the greatest of care. If freed of all its impuri- 
ties, taints, and odors, its value as an article of food may be enhanced 
100 per cent, and its consumption increased to an equal extent. Milk 
and its i)roducts of butter and cheese are valued by the last impression 
left on the organs of taste. If that impression is agreeable as it fades 
away, a desire for more of it is felt. If, on the other hand, the impres- 
sion is a disagreeable one, an aversion is created, and a further in- 
dulgence is avoided. By this indifference in the handling and prepara- 
tion of milk, this hick of cleanliness, the demand for milk and its pro- 
ducts will always remain limited. He does not think the market could 
ever be overstocked with a good article of butter and cheese. To pre- 



398 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

vent the adulteration of milk, he speaks as follows of the importance of 
tests with the lactometer : 

It has seemed to me that the lactometer was a very sure test of milk, from the fact that 
if >ve take milk that we know to be pure, and it is so represented by that iDstrament, and 
then put in 50 per cent, of water, the lactometer will indicate 50 per cent, of water; if we 
put in 25 per cent, of water, it will indicate 25 per cent.; and if we pat in ten per cent, of 
water, it will indicate 10 per cent. If it does not tell the troth absolutely, I believe it bai 
done a vast amount of fi^ood, because individuals bringing milk to the factory have noticed 
that we tested their milk ; and if some of us know that it does not tell the absolute truth, 
the generality of people suppose that it does, and they know that we are lookinf^ after them, 
any way. It has seemed to mo that it munt iudicate the truth, because, if yoa take 
pure milk, eis I have said, and dilute it, it indicates the per cent, of water put in. 

iJiiring the discussion which followed, Mr. Eowell stated that nsaally 
the lactometer was very correct. At one time, when milkiiig forty cows, 
he took a sample of milk from each cow, cooled them off as nearly alike 
as water from the same trough would cool them, and from these forty 
samples he did not find half a degree ditference. In the many trials to 
which he has subjected the lactometer, he has never known it to be over 
a half degree out of the way. Where he had been in doubt he had seut 
samples of milk to the chemist, and his analyses had shown that iu no 
case had the lactometer been more than half a degree out of the way. 

On the subject of airing milk, and the great importance of freeing it 
from all impure taints and offensive odors before using it in the mana* 
factnre of cheese, Mr. Boot said : 

At the factory which I represent, in the spring of the year we instituted a most rigid pro- 
cedure. We suggested this course to a part of the patrons of the factory, that they shoold 
bring in their milk at a certain time, and have it made up independently of the milk of other 
parties. We suggested that that milk, after it had stood for an hour, and had cooled some- 
what, and the cream globules began to separate a little, should be all aerated, and we sug- 
gested this process: lou have got six cans uf milk ; take a seventh can and set it in a place 
where the air will blow brisklv ; raise up one of the other cans, and pour that milk slowly 
from this can into that. By doing this all that milk is aired ; the air is carried into the 
milk and it is aerated to a certain extent. Then we requested them to take their moming*s milk 
(they carry it only once a day) aud take the same course with that. This experiment wu 
followed for a certain length of time. That milk, carried in at night from four dairies, mak- 
ing about ],rj00 in a day, was taken to the manufactory, placed iu the long yat, and 
skimmed in the morning, and the cheeses wore made up separately and kept in the ordinarr 
way. The result was this : that an equal quantity ot cheese was product from that milk 
that had been skimmed, only you could not get very much cream from milk in the first pait 
of June by that arrangement. It was sent, it is true, to another market from the market to 
wlii'jh the other cheese was sent, but it brought a little more a pound than the other. I took 
difTevent individuals into the factory, where there were three or four sixty-pound cheeses, 
bored into a cheese, and let them try it ; they pronounced it very fine cheese. Then I took 
them to the next one, and they said '* I don't see any diflerence *,*' or perhaps, '* I shonld say 
this was the best." In one case, one man said those four cheeses were oetter than those 
inadu of milk from which the cream had not been skimmed. It was so, and no mistake; 
they were better cheeses. More cheese, I claim, was produced from the milk that was eared 
for in that way than would have been produced from it if cared for in any other way; and 
I say that milk so prepared is more valuable, keeps longer, produces a better article, and 
what is bettor yet, the cheese will, I think, keep longer and retain its best qualities. * * * 
The main reason for the difference in cheeses is owing to the difference in the milk. We can 
not control all the elements which produce the milk ; it is almost impossible. If a thnnder- 
Htorm comes up just at evening, after we milk, the elements are agamst us then. In saeha 
case as that the dairyman should know the fact, and the man at the factory should know that 
fact. The dairyman should hasten in with his milk in the momnig as early as possible, aud 
the foreman at the factory must handle that milk in a peculiar way to make the best cheese. 

During the evening session of the board, Hon. Marshal P. Wilder read 
an entertaining paper on the " Importance, progress, and iuflueuce of 
rural pursuits." Professor Charles A. Goessinanu. of the agricaltaral 
college, opened the second day's session with a valuable paper ou the 
subject of " Some home resources of fertilizers, with particular reference 
to nitrogen plant-food." 

After alluding to the experiments of Gilbert, Way, Knop, and otherSi 
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in determiuiDg the amount of nitrogen plant-food furnished by rain and 
other atmospheric sources, Professor Ooessmann says that noone famil- 
iar with the amount of nitrogen carried otf in ordinary farm-crops would 
hesitate for a moment to pronounce these sources of supply insufficient 
for the growing and maturing of crops. This l)eing the case, a proper 
rotation and direct manuring alone are the only means whereby lands 
may be enriched with nitrogen plant-food, and at the same time be im- 
proved in their physical condition. Exact comparative analytical tests 
have determined that an entire average crop of wheat, rye, barley, oats, 
flax, and buckwheat contains but from 38 to 45 pouncls of nitrogen per 
acre, while hops, meadow-grasses, Indian corn, rape, and potatoes con- 
tain from 50 to 75 pounds; and, finally, tobacco, peas, lupine, lucern, 
and beets contain not less than from 75 to 90 pounds. Yet practical 
experience counts, when classitying these crops with reference to their 
actual eil'ect on the nitrogen plant-food of soils, griiiu-crops, rape, to- 
bacco, potatoes, and other hoed crops, among the very exhausting crops; 
peas, vetch, and buckwheat among the most saving ones ; and clover, 
lucern, esparcet, lupine, &c., among those which enrich, in a decided 
degree, the soil with nitrogen plant-food. To introduce the last-named 
class of crops, wherever practicable, into a system of rotation, will al- 
ways operate in the interest of an economical use of nitrogenous fer- 
tilizers. 

He then states that the second step toward an accumulation of reudy 
nitrogen plan^food consists in the saving of all vegetable and animal 
refuse material incidental to the industry pursued, for all contain more 
or less nitrogen compounds and differ in fact more in regard to the quan- 
tity than the quality which they contain. The most prominent sub- 
stances in this connection are animal secretions. The quality of these 
refuse matters depends, first, on the kind, the age, and the employment 
of the animal from which they are obtained; and, secondly, on the kind 
and the amount of food consumed. Every class of domesticated ani- 
mals requires for their support a certain varying amount of nitrogenous 
compounds ; their secretions differ* consequently, regarding their amount 
of nitrogen. Full-grown animals return in their secretion the entire 
amount of nitrogen consumed in their food ; young animals retain some 
of it for their growth ; cows pass part of it in their milk, and sheep in 
the wool. The secretions of high-fed oxen contain often two and one- 
half times as much nitrogen and three and one-half times as much 
phosphoric acid as those obtained from cows or young cattle. 

But Professor Goessmann does not think stable-manure alone will keep 
up the fertility of the soil where mixed husbandry is practiced. Sooner 
or later it becomes an incomplete manure for the crops under cultiva- 
tion, in consequence of the more or less general practice of selling various 
kinds of farm-produce, without restoring in some suitable form to the 
soil at least their ash constituents. There are two ways, however, by 
which this manure may be made a complete fertilizer for any farming 
system, and they are, to restore either the soil constituents, sold in the 
farm-produce, by buying rich food in addition to the fodder-crops raised, 
or by securing an efficient amount of a suitable commercial concentrated 
fertilizer. Which of these two courses will be the most economical, can- 
not be well decided on mere general principles beyond the statement 
that the first course, the buying of strong food, seems to be the safest 
and most efficient in general farm management; while the second 
course, the buying of concentrated commercial fertilizers, deserves fre- 
quent recommendation for the cultivation of certain industrial crops. 

The paper read by Professor Goessmann was followed by a discui^sion 



400 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

on the subject of fertilizers, which was participated in by Messrs. Loring, 
Wilder, Trask, Goessmann, iiubbard, Graves, Sessions, Lewis, Taft, 
Root, Bowker, Everett, Lawrence, Moore, and others. Dr. Loring s^wke 
at some lenj?tb on the subject of muck as a fertilizer. Aft^r many years' 
experience, he had come to the conclusion that, considered by itaelf, it 
does not contain a very ^reat amount of fertilizing material. He thinks 
it belongs to those materials which nature has provided for the beopfit- 
of the compostheai>; that it can be worked into a mass of barn-yard 
manure in such a way as to increase the fertilizing power of that mass 
of pure animal excrement, just as straw can, and just as many other 
materials can. For that purpose, properly prepared and used as an ab- 
sorbent, he regards it as valuable. He said : 

Muck is applicable, therefore, in the compost-heap, to soils that are sandy and light, hare 
an abundance of silica, have soluble salts already provided, which the latent acids xu mack 
may possibly dissolve. Is that unfair ? The chemist says, **No, it is not unfair ;*' he siji 
that it is the right way to get at it. Now, 1 say, take sandy soil, and if you have got i 
sufficient supply of bum-yard manure which you wish to extend by the nse of any compott- 
ing material, you can use muck, and the acids remaining in the muck, after it has been ex* 
posed to the air and sun and frosts, so that it is thoroughly " sweetened," as the farmer 8171, 
will have a beneficial chemical effect upon your soil, by aiding to dissolve the soluble mUi 
which go to nourish the plant. Just as far iis that I will go on the muck question, and I 
think it is as far as the most cultivated chemist is usually willing to go. I do not believe in 
hauling out a great mass of this material, and spreading it upon our soil, with the expects 
tion that it will alone act as a fertilizer. * * * So I would use muck on sandy land, and 
if I had clay-lands to manipnlate, and rye-straw was expensive, I would use sand. I rep- 
resent a clay-farm : almost all the land I cultivate is of that character. When I took it 
into my hands in 1857, it had been mucked to death ; it had been filled with muck ; muck 
was convenient; muck was popular ; it had its advocates, and was accepted, as a good 
many other things are accepted, because no one exposes their true value. This land, I say, 
had been mucked to death, and having accideutly discovered a large deposit of sand in the 
rear of my stable, I resorted to that sand for bedding for my cattle and the enlargement of 
my manure-heaps. The laud chun;^ed in three years materially. The quality of ray crops 
changed ; half-grown, stunted mangold-wurzels were repfaced by large, hf^althy-lpokini^ 
roots. Tufted glasses — that is, fields where there would be a square foot of grass and six 
inches intervening of barrenness — were all wiped out, and an equal diffusion of heslthv, 
thrifty grass was secured in its stead. It was owing to the introduction of saud with the 
manure into those lands which had been rendered sour and pasty by the muck. That wss 
the rcsnlt of that experiment. So, I say, if you have clay-lands, extend *your manure-heaps, 
and compost them by the use of sand. 

President William S. Clark, of the State Agricultural College, read 
a paper on *'The circulation of sap in plants." At the conclusiou of 
the reading of this interesting paper, Professor Agassiz, who was pres- 
ent, took occasion to highly compliment the author for the thorough- 
ness of his investigations, and spoke of his discoveries as of great im- 
portance. He stated, for the benefit of those who have thought that 
the Agricultural College was accomplishing but little, that the dis- 
coveries made by President Clark would amply pay for every dollar 
which the State has thus far bestowed upon that institution. It was the 
intention to make some extracts from this paper, but it has been found 
that, in order to give anything like a clear idea of the many important 
discoveries made by President (.Mark, it would require more space than 
the limits of these digests will permit. 

The " r»!auagement of grass-land ^ was the next subject discussed. 
The subject was opened by Mr. Ilarris Lewis, of New York, who stated 
that his farm was located on the north bank of the Mohawk Biver, and 
that, ordinarily, about twenty-five acres of these lowlands are tiooded 
by tliis river. These overflows occur in the spring and fall, and he has 
found that the sediment left by the muddy water, while it is no thicker 
than a piece of paper, contains sufhcicuit fertilizing matter to give bim 
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a year's growth of grass. This hint has caosed him to make some ex- 
periments in irrigating, which he gives as follows : 

I have dissolved clay and swamp-mud in water to test its fertilizing^ power on grass, 
and I fiud that by stirring up a pailfdl of spring- water and a little clay or swamp-mud to- 
gether, and turning it over a given area of grass, it produces as much growth, provided the 
roots are healthy and vigorous, as an equal amount of manure, the liq^ds and solids mixed 
tocrether, and spread over the same surface. On the upper end of my farm there coutcs in 
a little rill from the woodland, and this, when the snow goes off in the spring, brings down 
a little water, and the water is a little muddy. Well, whenever that spreads out over the 
pastare, on its downward course toward the Mohawk, there is no trouble in having all the 
CTass tliat will grow. Hence I have taken the hint, and believe that the best top-dressing 
for meadows or pastures, if the roots of the grass are healthy and vigorous, is muady water. 

On the general treatment of grass-lands, Mr. Lewis said : 

I do not advise top-dressing with any material whatever unless the roots are in a healthy 
condition. If they aro unhealthy, the better way is to plow them up ; but most of our 
grass-lands that have been in use a great while are lacking in phosphates, and you will find 
that a light spnnkling of bone-meal over such land will produce a wonderful effect. I have 
also found that much of your grass-lands lack potash, and that the application of about four 
bushels of wood-ashes per acre will effect a marvelous improvement. I have found, too, 
that in some parts of my own land, where I have top-dressed with manure for several 
years, a small coating of lime, say 20 bushels to the acre, will produce very beneficial re- 
sults. 

But I would suggest to every farmer here that he divide off a certain piece of his mowing 
or pasture land into alternate strips, leaving one between each two that he lets alone, and 
try the different fertilizers. Ton can try one kind on one strip, another on another, and 
carefully note the result, count the cost, estimate the additional growth, and each man will 
soon decide for himself what is the best course for him to pursue. I fiud that a little sprink- 
ling of pure clay, without the water, on a light, loamy, or sandy soil, is sufficient for a long 
time ; that a little swamp-mud, after it has been exposed to the atmosphere a year, spreaa 
over H light soil, is equal to the best top-dressing for grass-lands in the world ; and I find, 
too, that sand, pure sand, spread over a stiff clay soil, or on swamp-muck, is an excellent 
fertilizer for years. But I would say to you that if your grass is unhealthy, if the roots are 
not vigorous, I know of no way so good as to summer-fallow, if you can do it. If your 
grass-land is so you can plow it, commence and make a thorough summer-fallow of it. I 
prefer this to sowing it with grain, cropping it, and then re-seeding it If you are afraid of 
any loss of plant-food, sow with plaster before you commence, and you can add another 
coat during the summer Plow about .three times, just as thoroughlv as you would for a 
wheat-field, and then, about the last half of August, seed it down. This summer-fallowing 
rids your ground of every kind of foul stuff that may have grown in it It gives you a 
beautiful clean field, where the grass-seed will catch and grow. It has the benefit of the 
whole of the sunshine, and it has the whole of the soil to araw upon. It has this plant- 
food that it obtains from the old turf, the very fertilizer that it wanta; and I will assure you 
that yoiv will do better by adopting this method than you will to plow it up and crop it and 
then try to seed it again. 

In seeding lauds for pastures, Mr. Lewis advises the sowing of seed 
of almost every kind of grass that grows, so as to get a succession of 
grasses duriug the whole season. For mowing-lauds he would seed 
with those varieties that ripen about the same time. There being no 
one kiud of grass that will occupy the whole of the soil, the importance 
of sowiug seed of many varieties will readily be seen. 

Mr. Fay was of the opinion that what would answer for Mr. Lewis's 
laud would not answer as fertilizers for the lands in his section of the 
State. After alludiug to the difference in the character of the soil of 
Herkimer County and most of the lands in Massachusetts, he said : 

Wc commenced using plaster on our pasture-lands some five years ago, and we have used 
it until it does no good at all. You may put from 200 to 500 pounds on an acre, and yoa 
cannot see any good result from it. Ashes do not do much the first year. Yon will get dis- 
couraged if you try them, and perhaps the second year the benefit will not be ot much 
sequence. If the season is very moist, sometimes you will see a little benefit the first 
year, but you will see the effect for ten years. I have used 25 bushels of unleached 
ashes to the acre. I would not give for leached ashes 10 cents a bushel, where I would give 
for unleached ashes 40 cents a bushel ; there is all that difference between them. If you 
put 35 bushels on an acre, it will last you ten years, and produce an abundance of most ex- 
cellent feed. There is nothing so valuable for pasture-lands, but the great difficulty is to 
obtain ashes. 

26 a 
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Dr. Sturtevant spoke as follows agaiust the practice of pastaring 
mowing-lands late in autumn : 

Mj experience leads me to question the advantage of feedrng* mowing-lands close in aatonm. 
On our MnssachuBetts soils, underlaid with gravel, the soaking of the spring rains does not 
preseive the roots long from the effects of the dry weather following. Tne grass-roots lying 
near the surface of the upper soil are the first to feel the drought, and allowing the grass to 
be closely bitten off at tne approach of winter, is to expose the roots upon the coming of 
spring to drying winds and thirsty sunshine. To sliut out these influences, and to miUDtun 
in the soil a reservoir for the growing grass from one rain to another, is, when the soil is well 
pulverized and rich, to have plenty of graHs. This may be done by simply keeping onr 
cattle off the mowing-fields after haying, and allowing the grass to attain a height of sev- 
eral inches before winter. The frost kills the grass, the snow mats it close to the roots, and 
the spring sun finds every root under the protection of a mulching that retains the moisture 
in the noil for a considerable period of time after rains. 

Messrs. Koot and Ellsworth spoke of tbeir success in killing witeh- 
grass. Mr. Eoot said that by plowing early in June it can be most 
easily aubdued and thoroughly killed. Mr. Ellsworth had been success- 
ful in killing it by summer-fallowing, and gave the following as the most 
effectual mode of destroying this pest of the grass-lands of the State: 

I have tried several different ways to kill it, and have found that the best way is to torn 
the ground over in the spring and sow it to fodder-corn, scratching in a little manure. If 
you can possibly cover the corn with dirt, it is best to do so.. Sow it m the season of the year 
when it will grow the best, May or June. Get the fodder-corn started, and it will keep down 
the witch-grass. As has been remarked by one gentleman, it is pretty hard, if plowed in Jnne, 
to crosH-plow it that year. Mr. Lewis can do it on his Innd, but it cannot be done on land that 
is filled with witch-grass. After you get your corn off, it can be cross-plowed the same fall, 
and the season following there is no trouble in killing it by plowing just as often as it coma 
above groimd, or harrowing once a fortnight or ten days, or doing any thing that will distoib 
it. In this way you can kill it perfectly, so that you wMll be able to seed the land down the 
fall following, after you have got your crop of fodder-corn. By turning over the sod and 
coveriiipr it, you will kill it effectually. It wants sun and air ; it cannot live without them any 
more than we can live under water. The most trouble that I have found with it, where I 
have followed it up so closely that the witch-grass was killed out entirely, was that the 
^ound was all dust ; and if there was the least slope to the land, with such showers as we 
have had for two years, the wash was tremendous, because it would be smooth, like a floor, 
and if there was nothing more than the soil to hold it, it would wash badly. I have cou. 
eluded that hereafter, when I take up a piece, to kill the witch-grass in that way ; after it be. 
comes fine, I will sow it to oats. These will sprout very quick at that season of the year, 
July or August, and they will hold the soil from being washed away by the heavy shower*' 

Professor Louis Agassiz read a valuable paper on " The structure and 
growth of domesticated animals,^ being a lecture in continuation of 
the subject discussed by him at the preceding meeting of the board. 
This was the last meeting of the State board attended by Professor 
Agassiz, and this lecture is among the last delivered by him, as his 
death occurred soon after. At the annual meeting of the State board 
in Boston, in February, 1874, Colonel Wilder, from the committee ap- 
pointed to consider and report what action the board should take with 
regard to the decease of Professor Agassiz, submitted the following 
preamble and resolutions : 

Whereas Professor Louis Agassiz has been removed by death since our last meeting : and 
whereas his connection with this board has for many years been a jp^eat scarce of enjoy- 
ment to all its members and profit to the people of the State: Thereiore, 

Resolved^ That in the death of Professor Agassiz the members of this board recognize the 
loss of one of the great masters of science, whose membership was an honor to this board. 
whose marvelous learning was freely used to foster and dignify the science of agriculture, 
and whose eloqiience and enthusiasm gave a charm to all his instructions. 

Resolved, That we recognize with grateful remembrance all he has done for the honorof 
our commonwealth, our common country, and for the cause of science in the world by hit 
own investigations, and the instruction of those who remain to carry on the work begun by 
him. 

Eemarks were made by Colonel Wilder, President ChadboameY Dr. 
Loring, and Mr. Phinney, when the resolutions were ananimoasly 
adopted by a rising vote. 
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The limited space allowed for these reviews forbids quotations from 
the interesting lecture of Professor Agassiz, or further notice of the 
man^' valuable papers read dunng th^ concluding sessions of the board. 
The monthly publication of this department for April, 1873, contained 
a communication from Mr. Chaxles Mueller, United States consul at Am- 
sterdam, to Mr. J. E. Whiting, of Concord, Mass., on the subject of the 
origin of what is generally known as the ♦'Halstein" breed of cattle.. 
In this communication Mr. Mueller refers to, and quotes from, a letter 
addressed to him by Professor Hengeveld, teacher at the Netherland 
Royal Veterinary Institute, Utrecht. After- posting this letter to Mr. 
Mueller, Professor Hengeveld deemed a more copious statement neces- 
sary to establish the position assumed by him,i. «., that the "Holstein" 
are not a distinct race, but are the descendants of the "Dutch" breed of 
cattle, and therefore prepared and forwarded to Mr. Mueller the follow- 
ing statement. As the question discussed is one of great interest to cat- 
tle-breeders, it would seem advisable to give Professor Hengeveld's letter 
a wider circulation than it has received through its publication in this 
volume of the transactions of the Massachusetts State Board of Agricul- 
ture. The letter is as follows : 

Utrecht, November 8, 1872. 

Sir : After reading over the letter I had the honor of addressing you on the 20th ultimo, 
and in which I communicated to you my opinion concerning the **Hol6tein Herdbook," it 
appears to me that I have not been explicit enough in furnishing you with evidence suffi- 
ciently obvious to subvert the assumption or error of the ** Association of Breeders of Thor- 
oughbred Hoistoin Cattle," which association has given to the cattle imported into Massa- 
chusetts /rom North Holland the name of Holstein cattle. For this reason, I now take the 
liberty of giving you a somewhat more Retailed statement, based upon historical grounds, 
in order that the injured name of our excellent cattle may be retrieved in the United States, 
and the real name, that of Dutch cattle, which belongs to our breed, be given it. For this 
purpose, I beg to adduce the following : 

The testimony advanced by the "Herdbook" to show the priority of the appellation 
"Holstein" rests on a quotation from the splendid work of the naturalist Low, of the fol- 
lowing import, in speaking of the origiji of the "short-horns" in England: ^*Cattie were 
frequently brought from the. opposite continent and mingled with the native varieties. They 
were chiefly imported from Holland, the cows of which country were most celebrated of 
all others in the north of Europe for the abundance of their milk and the uses of the dairy. 
* The Dutch breed was especially established In the district of Holderness, on the 

north side of the estuary of the H umber, whence it extended northward through the plains 
of Yorkshire ; and the cattle of Holderness still retain the distinct traces of their Dutch 
origin, and were long regarded as the finest dairy-cows of England. Farther to the north, 
in the fertile district of the Tees, importations likewise took place of the cattle of the op- 
posite countries ; sometimes from Holland, and sometimes, by way of Hamburg, from Hol- 
steiu. Sir Wm. St. Quintin, of Scampston, is said to have procured bulls and cows from 
Holland, for the purpose of breeding, previous to the middle of the last century; and at a 
later period Mr. Michael Dobinson, in the county of Durham, visited Holland for the pur- 
pose of selecting bulls of the Dutch breed Other persons bad resorted for their breeding- 
cattle to HolstetUj whence the finest of the Dutch breed have themselves been derived," And a 
few lines further on — *' the breed formed by the mixture became familiarly known [in Eng- 
land] as the Dutch or Holstein breed." 

From this the " Herdbook" infers that Dutch cattle and the cattle of Holstein are of the 
same quality or intrinsic value, and that the former are derived from the latter. 

L.et us examine this more closely. 

The English "short-horns" owe their origin to cattle imported from Holland, but 
besides these Dutch cattle there have also been cattle Imported into England from Hol- 
stein and Jutland. This appears from what is quoted in the " Herdbook " from Low. The 
following is translated from Koyer*s* French version of Lc^w's work: "In comparing these 
varieties of cattle to the breeds of the continent, there is an analogy found on the one side 
between the great breed of the marshes and the black cattle natives ot the plains and 
marshes of Holland; and, on the other, between the more various kinds bn the north of the 
1:1 umber and these of Holstein and Jutland, whence the best cattle of Northern Europe have 
sprung. It is not unreasonable to suppose that these latter breeds may have been introduced, 
during the first period of Saxon colonisation, by the Jutes and Angles, who settled down 

" D. Low's Natural Agricoltoral Hittory of the Domestic European Animals, &o. Translated by Royer. 
The Raced of Great Britain. 
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ID that part of EnglaDd. « * * But, at a more approxinute period to us, it appears 
tliat cattle were frequently imported from the neighboring continout, and that thej were 
mixed with native breeds/* 

It was especially the Dutch cows that were considered the best milch kinds of Northern 
Europe. 

There is here a very clear and evident difference made between the excellent Dutch cattle 
and the Holstein and Jutland breeds, whose origin Low traces to a Sazon colonizatioiL 
How Low, a few lines further on, can make the Dutch cattle derive their origin from the 
Holstein cattle, from which lines the "Herdbook" draws its inference — the same occun 
in the French version, '*wheucethe best Dutch races themselves originate'* — is incompre- 
hensible, and it is evident Low errs, or is not sufficiently acquaint^ with the history of 
both countries ; for already, seven centuries before the colonization in England of the Jutes 
and Angles, the Friesians [Hollanders] were known for the greater number of their cattle, 
as will further appear. 

The foregoing quotation from Low is the only one of any value contwned in the ** Herd- 
book " in support of its theory, and this only demands attention because the statement of a 
great naturalist, although evidently a mistake. 

The other quotations of the *' Herdbook," talcen from English and American writers, 
American-German papers, &:c., as met with on pages 12, 13, 14, 38, 39, 40, and 41, prove 
only that the Dutch cattle are of the greatest excellence ; and that the '* Herd book,** in re- 
peating on page 40 what it quotes on page 13 from the German-American fiurmers* paper, 
*' the original stock was by no means bred in Holland, but in Holstein,** is noi so much mis- 
taken in the matter after all, as, for reasons which it is no object of mine to snrmise, bent 
upon establishing its theory, that paper has perhaps also been led astray in the footsteps of 
Low. 

Another remarkable expression is used — I had almost said another gross falsehood is 
broached — by the ** Herdbook ** in tracing the origin of Dutch cattle to the Holstein breed, 
namely, on page 41 : ** Every spring, thousands of Holstein heifers are driven to the fields 
of Northern Germany and Holland, where people find it is more profitable to buy heifers than 
to raise them ; and the name of the breed got Ci)ufu8ed, so that the name 'Holland cow' 
was here translated into * Dutch cow,* &.c, : What, in the name of common sense, nextf 

The ** Herdbook*' takes the unwarranted liberty, whenever is should speak of Dntch cat- 
tle, of adding inimdiately after, the word *' Holstein.** It gives to Holstein cmitle-^purekami 
in Kortk Holland, and of which the first importation took place in Massachosetts in 16.^ 
afterward in 1^57, &c., but the greatest in IbjGl — all the honor the Dntch cattle soabos- 
dantly deserve, and appears to have made the geographical blunder of supposing Nortb 
Holland, Frieslaud,Groniugen, and Oldenburg as belonging to Holstein. 

The thesis so arbitrarily adopted and set forth by the *' Herdbook,** that the large black 
and white cattle imported into North America from the Netherland provinces of North Hol- 
land and Friesland have *' undoubtedly descended from the original stock of Holstein,*' ss 
it proclaims on page 9, requires a most decided denial and refutation for the honor and repu- 
tation of Dutch cattle ; and, without being led astray by the most strangely-jumble^np 
references mentioned, I wish to point out — 

Ist. That the history of the Dutch or Holland cattle dates further back than that of Hol- 
stein ; 

^d. That the Holstein cattle descend from the Dutch ; and, 

3d. That the name of ** Holstein cattle ** is only a local appellation for a pecoliar indige- 
nous breed, constituting only one of several appertaining to the same group, namely, to tbe 
group of the lowland races, of which the Dutch breed is the fundamental tffpe. To this I now 
proceed. 

According to the **Allgemeine Deutsche Real Encyclopedia,*'* the origin of Holstein-Schlei- 
wyck lies buried in obscurity, and Holstein was probably visited by the Cimbri; while, a 
century after, the Roman Emperor Caesar Tiberius arrived with his army and fleet befon 
the mouth of the Elbe, without, however, setting foot on the Holstein shore. Acoording to 
Tacitus, it may be stated that the Holstein Baltic coast was inhabited, as far as Mecklen- 
burg and Sleswyck, by seven i)etty German tribes, of whom the Angles and Wames hxn 
preserved their names down to the present time, while the others have been melted down 
into that of the iSaxons. In the fifth century, the Saxons and Angles united with the Jutes 
and Friesians, and migrated to England. (This is Low*s colonization. ) Subseqnently the Hol- 
stein Saxons, who dwelt to the north of the Elbe, were called by the name of Normans, while 
the name of Holstein is not mentioned in history before eight hundred years after Christ. 
In li2*^*(34, the Holstein province Uagrien was conquered and converted to Christiani^i 
and partly peopled with strange colonists from Friesland, Holland, and Westphalia. 

These are hsitorical facts, agreeing with Low, and with what the editor of the ** Massa- 
chusetts Ploughman,*' of!!J8th September last, quotes from a letter written by you, to tbe 
following effect: The first Dutch colony in Germany, then called by the general name Thor- 
ingia, dates back as far as the year 528. From tiOl to ti04, St. Anskar, primate of Bre- 
men, Hamburg, Holstein, &.C., himself of Flemish birth, attracted many of his coantiymen 
to those northern regions. Charlemagne also colonized Flemish peasants on the shores of 

* Leipsic : F. A. Brockbaus, 186G, 8th part, p. 57, &o. 
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the Elbe. That stretch of teeminf^ lowlands east of Bremen to the Baltio wore a vastly 
different face in those early days. Marshy and ancultivated, the coast edg^e of those parts 
stood exposed to the tender mercies of the sea to such a degree that even a slight breeze 
would suffice to cause immersion ; while the inhabitants, through intestine wars, demoral- 
ized aud habituated to strife and broil, evinced but little aptitude for the peaceful pursuits of 
husbandry. It was then that the attention of German princes was drawn to Holland, where 
similarly-situated regions had been brought to a high state of productiveness. The great 
tide of migration, however, did not set infill the twelfth and thirteenth centuries, from which 
period the origin of the fine grass-lands along the. Elbe and the Weser must be reck- 
oned, &c. 

I beg to refer the reader to the further contents of this important article, as inserted in the 
** Ploughman,'* just mentioned, and take the liberty of adding that Mr. Mueller has therein 
strictly adhered to the historical truth. 

From these historical statements, it already appears that, with regard to its fitness as a 
grazing and cattle-breeding country, Holstein is of later date than Holland; which fact 
will appear the more prominent after some account has been given of the oldest inhabitants 
of Holland, and their pursuits. 

For this purpose I at once direct the attention of the reader to the coming of the Friesians 
and Batavians. The former were the oldest inhabitants of Holland, and were known as 
herdsmen, hunters, and fishermen. Their history in this country goes as far back as three 
hundred years before Christ. The Batavians came down the Rhine two hundred years after, 
or one hundred years before Christ ; and although thev were likewise herdsmen, they occu- 
pied themselves more particularly with hunting and fisning. 

The lands of the Friesians coinprised the whole country to the north of the Rhine as far as 
the shores of the North Sea, to which West and East Friesland belonged, composing the 
present Dutch provinces of Groningen, Friesland, Drenthe, and North Holland, iKSsides the 
provinces of Utrecht, Overyssel, and a part of Gulderland and South Holland. Of all these 
provinces, Groningen alone appertainca to East Friesland. 

Tacitus says of the Friesians and Batavians, ** They owned cattle not excelling in beauty 
but in number.'* He further states, as does also Julius Caesar, that the Friesians and Ba- 
tavians paid each other in cows, sheep, and goats, and gave likewise to their children, as 
dowry, oxen adapted to the yoke and plow,, cattle, and horses. When they were subdued 
by the Romans in the first centuries of our era, the conquerors derived much advantage from 
thia wealth in cattle, and imposed upon the Friesians an annual tribute, consisting of cow- 
hides and meat, while they chose their most valiant warriors from among the Batavians. 

The Friesians and Batavians applied themselves to the draining of their marshy lands and 
their Islands ; created meadows on the reclaimed soil, while the first protected against inunda- 
tions by raising hills, breakers, and dikes, of which the traces are everywhere discernible 
along the coast throughout West Friesland and Groningen. Something is even known 
regarding the color of their cattle, namely, that they held those of a white color in religious 
veneration. 

It is a veryplausible theory that the Friesians, who, at as early a date as three hundred 
yenTH before Christ, peopled the north of the present Netherlands, and wrought those allu- 
vial plains of Scandinavian clay into s5il fit for the requirement of their cattle, did, in after 
centuries, spread themselves in more northerly and easterly directions as far as the Elbe; as 
we already know they did, in the fifth century, unite with the Jutes and Anglo-Saxons in 
emigrating to England ; in addition to which, we must observe that these were probably 
East Friesians and not West Friesians. 

The East Friesians from Oldenburg and the country n^r the Elbe, both south and north 
of that river, were compelled, through the inclemency of those regions, then in their original 
condition of low, alluvial swamps, inundated at every tide, to &sert them. It was owing 
to these local circumstances that the Romans were prevented firom endeavoring to lana 
their army. 

It can be shown that the inhabitants of this territoiy were unable to make sure pro- 
vision for their own wants, because of the robberies and piracies committed by the Normans, 
dwellers on the west coast of Denmark, people from Holstein and Sleswyck, Jutes and 
Angles. These were by no means peaceful breeders of cattle, as were the Friesians and 
Batavians, whose land they constantly plundered and laid waste, burning and ravaging 
their possessions, masseusreing the inhabitants, making them pay tribute, penetrating far inland 
to the mouths of the Rhine and Yssel, and everyr^'here giving unbridled vent to their ferocity 
and love of plunder. This was between the eighth and eleventh centuries. Giving due weight 
to these statement, which, from the nature of the case, must necessarily be brief, it cannot be 
doubted that the cultivation of cattle in the Netherlands eiUted a long time before such a 
thing could ever be thought of in Holstein. It is also quite as certain that the colonists 
from Friesland, Holland, and Westphalia carried with them their cattle to Holstein. 

Hence we see that, firstj^ the Dutch race of cattle date firom an older descent than those of 
Holstein, while, probably, second, the Holstein cattle originated from the Friesian breed, and 
from that of the Dutch and Westphalian emigrants. 

After this colonization, we have our attention directed to another remarkable particular 
in the history of the Dutch cattle-cultivation. The **Herdbook/' unable io maintain the 
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priority of the uaiuc Ilolsteiu from an earlier history of Holland ftnd Holstein, might then, 
perhaps, seek its testimony in a later period, and the events to which your attention is now 
called. 

From the fourteenth on till the eighteenth century a large number of Danish oxen were 
annually turned for pasture into the grassy meadows of North Holland, formerly West Fries- 
laud, and .sold at the weekly North H&lland cattle-market. The oldest of these cattle-markets 
is that of the city of Hoorn. This market was already established in 1311, and, in 1369, the 
Danes and inhabitants of the Eyder were allowed by Albrecht, duke of Bavaria, to bold a 
weekly market there. In 1605, the Danish cattle-market was removed from Hoorn and 
transferred to Enkhuyzen, where, in 1624, the number of J ,179 oxen were sold.* There was also 
in Amsterdam a lean-cattle market, beginning in the spring, in the month of April, but held 
at irregular periods, depending upon wind and weather, when cattle were allowed to be con- 
veyed from Denmark and Holstein hither to graze. These were mostly brpught by vesselt 
These importations of Danish and Holstein cattle into North Holland, to which the ** Herd- 
book " might refer, did not consist of heifers, as stated on page 41, but of lean oxen, which 
were pastured on tlio fertile meadows of the Polders, and afterward sold at the markets of 
Hoorn, Enkhuyzen, and Amsterdam as fat cattle. As to heifers, either then or now, having^ 
been imported from Holstein into Friesland and North Holland for breedings purposes, no 
such thing is known. 

To withhold nothing and to put nothing in a distorted light, I may add that in the middle 
of the eighteenth century several importations took place into Friesland of Danish cattle, 
consisting of young calves. This was at the time of the raging of the cattle-plai^e, which 
desolating disease carried off thousands of the finest cattle in Friesland and Holland. 

For the purpose of keeping the cattle-trade alive, and to fill the places of those destroyed 
by the plague, small Danish breeds and German cows of a diminutive size were substituted 
and crossed with the remaining and recovered natives. 

*' They were/* says Scheltma.t ** Danish-Holstcin and small German cows, of which the 
greater part were smaller in size than the native race." In ^e same work we also find 
*' that one was reduced to the necessity, iu 1769, of purchasing the needful cattle in the 
county of Bentheim, in the districts of Oldenburg and Munster, in Hanover, and other parti 
of Germany." 

In the work "Present State of Friesland," it is mentioned that, "owingf to the cattle- 
plague, the people were compelled to import from abroad all kinds of smo/^ cattle, chiefly Danish. 
But, what was remarkable, however small and ill-favored these animals might be, when com- 
pared with the handsome Friesian homed cattle, as a natural consequence, an improvement 
of food induced a favorable development of body, and, from the mixture of the two breeds, 
good and choice milch-kino were attained within two or throe goTierations of the introduction 
of the foreign blood, no matter how much the race had in the beginning deteriorated thronfffa 
the process, and, eventually, the type of Danish and German cattle was quite lost. This is, 
however, already one hundred years ago. 

A fair consideration of what has been thus far stated will leave no justification of the "Herd- 
book's " imputation upon the antiquity and purity of descent of our Friesian or Dutch cattle, 
or its assumption that they are of Holstein origin. No ; the genealogy of Netherlaud cattle 
is pure and unadulterated, and it is at least two thousand years old. 

I come now to the present time, and the question whether it is tenable to give to one variety 
of cattle the name of an entire group, and to reckon as appertaining to it all its several varieties 
or breeds, as, for instance, the Dutch, Friesian, Oldenburg, Holstein, &c. ; and would it not 
be imperative in such a case to give it the purely historical name by which it Is generally 
known / If it could be desirable to give a general name to the cattle of the just-mentioned 
districts, then that of Holstein cattle would not be appropriate, and for it should be sub- 
stituted that of Friesian cattle, whence all the varieties originated. 

The chief characteristics of this Friesian breed — its eminent milk-giving and fattening 
qualities — we find in all the just-mentioned districts, and extending still farther southward, 
with this diifereuce, however, that wherever the land is more fertile, the climate milder, and 
the tending, feeding, and breeding of the cattle observed with more care, in that measore, 
and according as theso requisites stand 'to each other in the closest proportion and harmony, 
they are more developed, attain larger size, and are of a finer texture. 

If the intention be to convey a correct understanding of the true qualities of the several 
varieties or breeds mentioned in their own dwelling-places, it is better that each breed should 
retain the name bv which it is known, and that no collective name, though an historical one, 
should be given them. 

In order to be able to readily classify a group of cattle of gr^at extent, poflsessiDg the same 
chief qualities in form and prouuctiveness, Strum $ proposed, so long as ^ty vears ago, to 
give to a group, subject to the same conditions of soil and climate, a name indicating those 
conditions, and thus originated the designations ** mountain cattle," " highland cattle," and 

♦ (>. J. IlengeveH, Cattle, Vol. 11, and O. Brank, History of EDkhaysen. * 
t T. Domsehier, DcHcription of Amaterdam, 1655, VoL III, p. 194, and Vol. IV. p. 237. 
t B. 0. Scbt'ltma. Treatiite of the Society for the Promotion of Agricaltnre, VoL XV, P. S;p.3. Oon- 
parH uUo " Cattle," Vol. II, p. 61. 
^ Dr. Strum : Of Kacvti. Crossing and Improvlug of Indigenous Domestic Animals. KlborfeU, IdK 
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"lowland cattle." Ho also heads each of these divisions by the breed best representing 
the distinctive feature of its cl^s, as Us type. It is under the denomination of lowland cattle 
that he places the di^erent breeds of cattle of the coast-lands along the North Sea. Schmalz, 
Pabst, and many subsequent writers, adopt this classification — some with a few modifica- 
tions ; bat all find in the physical characteristics of the country to which they are indigenous, 
the general denomination of the collective group. According to Schmalz*s statement, cattle, 
adopting Strum's classification, may be distinguished in the following manner : 

A. Lowland Race. — Primitive cow ; Dutch Friesian cow, 

B. Mountain Race. — Degenerate ; auite the contrarv of A ; Swiss cow. 

C. Middle Race. — Highland race ; forms the transition from A to B ; Prankish cow. 

On page 55, Schmalz says, '*To the race A belong the Dutch, as representative, the Friefi- 
ian, the Oldenburg, and chiefly all lowland races, TOaring the peeuliar characteristics which 
identify it with the place of its sojourn. 

^* This is a purely natural division, and there is not the least arrogance in asserting, what 
history points out, that the Dutch cattle constitute the type of the oldest, purest, and best 
breed. All other varieties are of less intrinsic value; they are cdarser or smaller, possess 
less productive qualities, though of local excellence in their native places. 

*' If cattle of the genuine breed are bought, imported elsewherei ana there bred, why is it not 
called by its native name, and why must an appellation be given to it quite foreign and unknown 
to it ? 

** One hears in Europe of * lowland cattle,* bat purchases of them for the purpose of im- 
prm^ing other breeds have, for the last hundred years, been only made in the chief Nether- 
land provinces, where the choicest cattle of the lowlands are found. Thus, thousands of 
Dutch and Friesian cattle are annually sent abroad under the name of Dutch cattle." 

Finally, I beg to add quotations from Dr. George May,* director of the agricultural estab- 
lishment at Weiheustephan, who visited Holland about ten years ago. 

*' The Dutch cattle constitute the type of the properly so-called lowland race, which ex- 
tends throughout Netherlands, Flanders, Normandy, Oldenburg, and Denmark." Further 
on, page 41, he says : ** The Oldenburg cattle descend from the Datchrace, and are like- 
wise distinguished as East Friesian cattle, as still partially found in Hanoverian Friesland. 
In the adjacent parts of Bremen it is called Bremen cattle." On page 42: **The Holstein 
and Breiteuburg cattle in the WilsterandBempner marshes are equal to, * * * butwith 
respect to their square build, the Breitenburg cattle are, in their properties, more like the 
finer Dutch cattle." 

Other writers of repute may be quoted, but enough has been given to show that the name 
of "Holstein cattle" is only a local and not a collective name, and may not be given to 
cattle bought in North Holland ; to do so is to underrate the Dutch cattle race.t 

Trust in the love of truth and fairness of the American breeders of Dutch cattle induces 
me to believe they will yet give to that race the name which is their due ; that the appella- 
tion " Holstein herd-book " will be abandoned, and that we shall have, in its place, the 
Holland herd-book. 

Here, esteemed sir, I conclude my lengthy epistle, and apologize, at the same time, for 
the liberty I take in troubling you with my views in a somewhat tedious strain ; but the 
honor of our Netherland cattle seemed to call for a word in its defense. Besides, I suppose, 
there are breeders found in Massachusetts who by no means approve of the name given 
by the gentlemen of the "herd-book" to our cattle, as is evident to me from some of the 
numbers of the " Massachusetts Ploughman," and from which I have reason to infer there 
are interests at stake involved in the name, of which I do not wish to judge. 

With sincere esteem, I have the honor to be, yours truly, 

G. J. HENGEVELD, 
Teacher of the Netherland Royal Veterinary Institute, 

Mr. Charles Mueller, 

United States Consul at Amsterdam, 

NEW JERSEY. 

The first annual report of the New Jersey State Board of Agriculture 
contains the law under which it was established^ the by-laws and gen- 
eral plan of work adopted, the names of the officers and members of the 
board, reports from a number of county and district societies, essays 
on various subjects of interest to the farmers and fruit-growers of the 
State, aualvses of soils and fertilizers, and the business transactions of 
the board for 1873. 

• Dr. George May. The Cattle, Munich, 1863, vol. ii, p. 38. 

t Instances of the misinformation and confosion growing out of the present attitude of 
the '' herd-book,*' may be found in Nos. 2, 3, and 18 of that register. The two former are 
Breitenburg cows, and the latter an Oldenbarger, both of races distinct from and inferior to 
the Dutch. 
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The first meeting of the board was held at the College Farm, New 
Brunswick, September, 1872, when a permaneat organization was ef- 
fected by the election of Joel Parker as president aiid Prof. George 
H. Cook as secretary. At the second meeting of the board, held at 
Trenton, March 5, 1873, by-laws for the government of the board and 
a plan for its future operations were adopted. In addition to an annual 
meeting for the transaction of business, the board agreed to hold two 
additional meetings during the year, one in the spring and the other one 
early in autumn, for the purpose of considering matters relating to the 
progress of agriculture and the advancement of farming interests. The 
following standing committees were provided for: A committee of 
three on the culture of staple crops ; a committee of the same number 
on horticulture and floriculture ; a like committee on forest culture, and 
one OR the diseases of cattle. An executive committee, consisting of 
five members, was also provided for. 

The third meeting of the board was held on the grounds of the State 
Agricultural Society at Waverly, September 17, 1873. This was ajoint 
meeting of the officers of the State Agricultural Society and of the State 
board, but no business of importance was transacted. 

The secretary, in his admirable report to the board, says that the 
State was originally settled by farmers. Descendants of the Hollanders 
from New York and Long Island settled in Hudson, Bergen, Morris, 
Passaic, Somerset, Hunterdon, Sussex, Warren, Monmouth, and Middle- 
sex counties. Those of English parentage, from Connecticut and East- 
em Long Island, settled in Essex, Morris, Union, Somerset, Hunterdon, 
Middlesex, Monmouth, Ocean, Burlington, Atlantic, Cape May, and 
Cumberland counties. English settlers located in Salem, Gloucester, 
Camden, Burlington, Mercer, and Union } Scotchmen in parts of Mid- 
dlesex and Monmouth ; Swedes in Salem and Gloucester ; Norwegians 
in Hudson and Bergen ; Welsh in Monmouth, and Irish and Germans 
in Warren and Sussex. The State, in size, is thirty-fourth in the list of 
thirty-seven States. It stands twentieth in the yearly value of its agri- 
cultural products, and twenty-sixth in the number of persons engaged 
in agpicultural pursuits. In mining products it is the eleventh, in man- 
ufactures the seventh, in wealth the eighth, and in population the seven- 
teenth in the Union. As stated in a previous report, the value of its 
farm-lands is greater, by the acre, than those of any other State. The 
mixed industry of the people, together with the nearness of the great 
markets of New York and Philadelphia, cause the products of the soil to 
bring extraordinary returns. 

Accompanying the report of the board is an excellent map of the State. 
It is colored geologically, so as to exhibit the location and arrangement 
of the different rocky and earthy formations in the State ; and, since 
the soils have been mainly formed by the crumbling or decay of the rocks 
on which they lie, the map gives a general and distinct idea of the 
several characteristic classes of soil in the State. Some members of all 
the great geological formations are to be found in New Jersey, exoept 
that which contains coal. The secretary says that the production of 
earth and soil, directly from the rock, can be distinctly seen in many 
localities. Along the line of the New Jersey Central Railroad, from 
Lebanon to Hampton, in Hunterdon County, reniarkable examples of 
the change from rock to earth are to be seen. This is also the case be- 
tween Annandale and High Bridge ; between Lebanon and Clinton, at 
Chester, and over a large space near New Brunswick. In other locali- 
ties, the northern drift, which has swept over the whole surfkoe. has 
carried much loose material from one formation to another, and has 
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mixed up the different earths so as to almost entirely change their orig- 
inal character. The washing of water, at some early pt^riod, has also 
sorted the materials in some places, leaving the gravel by itself, the sand 
in banks or beds by itself, and the clay, or finest part, in still another 
place. Speaking of the usual expressions to indicate the character of 
different soils, the secretary says : 

Th« old method of classifvinfir soils, as sandji loamy, or clayey, is only a statement of 
their mechanical condition. In the northern part of the State they are so much stiffer and 
heavier than in the southern part, that what in the former woald be called a sandy soil would 
he called a clayey soil in the latter ; and so- great is the change made by drainage and the 
removal of water, that ground which, before it was drained, was thought to he clayey, has 
proved alter drainage to be a light loam in all sections of the State. These old terms will, 
no doubt, always be used to express the condition of land as to dryness and moistare and 
perhaps as to fineness, but they give no indication of the quality of the soil or its fertility. 

Prof. Cook is of the opinion that, with our present knowledge, 
analyses of soils can be of no practical value in instructing the farmer 
as to the wants of his land and the speediest way of restoring its fer- 
tility. *ft is almost impossible to judge from the analysis of a single 
soil what its deficiencies are, or what fertilizer it needs to make it pro- 
ductive. So many circumstances affect it besides its chemical compo- 
sition, that a knowledge of that alone will be of little avail. The par- 
ticles of soil must be fine and loose. There must be an open and well- 
drained sub-soil. There miist be at least a moderate supply of vegeta- 
ble matter in the soil. There must be a sufficient amount and not too 
tfiuch moisture at all times. Wanting any of these conditions, and there 
can be uo satisfactory crop, however rich the soil may be, and yet none 
of these singly can be taken as a basis for a system of agriculture. 
They are all necessary adjuncts, but do not occupy so important a place 
as do the elements of the soil themselves. 

Prof. J. 0. Smock contributes a paper on the cultivation of the lo- 
cust-tree for timber. He states that there are two varieties of this tree 
in New Jersey and on Long Island — the white and the yellow locust, 
so called from the color of the heart-wood. The yellow variety pro- 
duces the most durable wood, and for that reason is regarded as the 
most valuable for timber. The cultivation of the tree is most profitable 
ui)on rich and loamy soils, or at least upon soils underlaid by a good 
subsoil. On such lands it grows very rapidly, and is less liable te 
attacks from the borer. Its rapid growth is especially noticeable in the 
greenisand districts of the State. The red -sand bed of the same geo- 
logical formation also appears favorable to its growth. Under favorable 
conditions thirty years will produce te^es 50 feet high, having a trunk 
from 18 to 20 inches in diameter. Upon rich bottoms, where the trees 
grow rapidly, they may be cut when thirty years old, although they will 
continue vigorous until forty and even sixty years old. The yield of 
wood, however, is greater when the cuttings are at intervals of thirty or 
forty years than from longer growth. 

The cultivation of the locust in New Jersey has been limited to the 
central and southern portions of the State. The largest and most 
thrifty proves are to be seen in Monmouth County, in the townships of 
Holmdel, Atlantic, Marlborough, and Freehold. One of the largest 
and oldest of these is on the farm of Mr. W. H. Hendrickson, near 
Middletown, in that county. It occupies the site of a native forest, 
the trees of the latter having been thinned out so as to allow the growth 
of the locust-sprouts set out among the younger trees of the woods. 
Growing up with these the locusts branched but little, and the stems 
are very straight and tall. On the same farm there are about twenty 
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acres exclusively in locust timber, about twenty-five years old, where 
tilled ground was set with the sprouts from the older wood. Tiieae 
trees are about 10 feet apart and from 40 to 60 teet high, measuring 
about 8 inches across at the ground. Near the Mansion House there 
are two trees sixty-seven years old, whose greatest diameter is 2J feet. 
Other large and thrifty gi'oves are to be found on the farms of Mr. 
Lafayette Schanck and Mr. Isaac G. Smock, in Atlantic Township. On 
the farm of Mr. J. F. T. Forjnan, near Freehold, there are two hundred 
trees, grown from seed planted in 1835 and set along the road at intervals 
of 4 feet, which will average 5 feet in ctrcumferenoe, measured near the 
ground. Some of them are estimated as large enough to cut thirty 
pogts each. 

The greatest use of wood from these trees is for fencing-material, either 
as posts or stakes. Cuts for posts vary from 7i to 7^ feet in length, 
and are at least 6 inches in breadth. They should be two inches thick 
at the top,'and from 2 to 3 inches at the bottom. To furnish such a cat 
the log must be 6 inches across. • A large tree will allow from ^our to 
six cuts, and of these the first may be large enough to make seven or 
eight posts; in all at least twenty posts. Holed posts are valued at from 
50 to 75 cents apiece, garden-fence posts 25 cents each, fencing stakes 
at 5 cents apiece. From these figures Professor Smock estimates the 
profits of an acre of locust timber as follows : 

Assuming that there are five hundred trees on an acre, (and this is not a high estimate,) 
and that these are large enough to make twelve posts each, worth 50 cents apiece, the ag- 
gregate amounts to $3,000. A grove of quite large .and thrifty trees, thirty-six to thirty- 
eight years old, but not so close as the above, on the farm of Daniel Coon, near Holindd, 
cut off two years ago, averasred sixteen hundred fence-posts to the acre, which sold at 75 
cents each, making $-1,200. Instances are known where six hundred fence-posts have been 
cut froui an eighth of an acre, which is equivalent to four thousand eight hundred, or $2,400 
per acre. These figures are based i:u>on a growth of thirty years. Gross returns at the rai» 
of $2,0U0 per acre are not uncommou in Monmouth County. From this must be deducted 
the cost of planting and the expenses of cutting and preparing the timber for market. These 
items of expense are in part paid by the smaller posts, stakes, and fire-woody and sometimes 
by the pasturage afforded during the later years of growth. 

Thus far the locust has been considered as valuable for fencing -timber, but the same ad- 
mirable qualities which fit it for this purpose render it equally dodirable to ship-builders and 
to all uot;ding a strong and durable wood. Its high price has prevented a more extensive 
use. In durability it is almost unsurpassed, lasting in the form of fence-posts a generation 
at least. It is also the strongest of all our woods, equaled only by soma of the more val- 
uable foreign woods, as lance- wood and the mahogany. With the strain or tension in tha 
direction of its fibers, it will hold nearly double the weight supported by the chestnut and 
50 per cent, more than the oak. Tried transverselv or across the fiber, its resistance it 
greater than any of our native woods, being to that of the oak as 100 to 75. The locust is 
also more elastic than the oak. On account of its density and durability, the locust would 
make the best of railroad-tics, lasting three times as long as the chestnut or oak, now so gen- 
erally used. At present the price is too high for such uses, but it is to be hoped that the ex- 
tension of our locust-area will soon meet the larg^ demand of our railroad companies, now 
so rapidly devouring our native forests. The Combined qualities make it oar most Taluabla 
timber, and one that ought to be used in many places where w^ now employ oak, chestnut, 
hickory, and other inferior sorts. 

Professor Cook gives the following directious for planting aud propa- 
gating the locust as a forest tree : 

The ])ropagation of the locust may be by planting the seeds or by transplanting the sproats 
or suckers, which are always to be had near old or large trees. If the seeds are to be used, 
it is advisable to soak them in hot water before planting,- as this hastens the sprootiDg. 
Thus prepared, they may be sowed early in the spring, in drills three feet apart, allowing 4 or 
5 inches between the seedlings. During the first season these will attain a height of from 6 
to 15 inches. They may be transplanted the second summer to their permanent location. 
Sometimes the seeds are sown on the ground where they are to remain, tnua avoiding tnot- 
}}Iantiug. The plants from the seed do not grew so rapidly or vifforously as the apronts 
from the stumps of a previous generation, and the abundance of such sprouts genenllj suf- 
fices for the demand without planting the seed. It is advisable to plant close, as a fthSsk 
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growth furnishes a taller trunk, and tho borer is not so Jdestractive in a nursery or ^rove as 
in the case of trees standiuf!^ alone, snnliffht appearing to favor the depredations of this in- 
sect. If too close, however, scfmo will die, and so create unequal eaps ; or, if living, the 
trees are apt to grow too spindling and are easilv broken down by the wind. Intervals of 
from 6 to 10 feet between the trees appear to be the best. The sprouts should not be set out 
in woods or in newly-cleared grounds where other native and more hardy trees arc to grow 
with them, as some of these soon outstrip and shade them, unless great care be taken to 
thin out and keep down tho more rapidly-growing forest-trees. 

A committee appointed to investigate and report upon the intro- 
duction oi pleuropneumonia among the cattle of the State, and to devise 
means forthe extirpation of the disease, if possible, find that it was intro- 
duced into this country in 1850, when a (5)w was brought over from Eng- 
land as a ship's cow, and sold to a German, near South Ferry, Brooklyn. 

This cow was transferred to a herd in Skillman street, in that city, 
where it shortly after died of pleuro-pneuynonia, imparting the disease 
to the whole herd. The contagion at once spread through the herds of 
Brooklyn, Long Island, Westchester Oountj^, and some herds in New 
Jersey. With brief intermissions, the disease has since prevailed in 
various ^sections of the State, occasioning an annual loss of many hun- 
dreds of valuable cattle. The committee regard the disease as highly 
contagious, and suggest means for preventing its spread beyond in- 
fected herds. 

They give the following diagnosis of the disease : 

The tirst symptoms of pleuro-pneumonia seldom attract much attention, and the disease 
commonly steals on without manifesting any great violence ; the animal appears dejected, 
and, when in the field, separates itself from its fellows, often getting behind a wall, hedge, 
or other shelter to keep out of the wind. As the disease progresses, it becomes uneasy, loses 
its appetite, and stops chewing the cud ; the eyes appear dull, the head is lowered, the nose 
stuck forward, the nostrils expanded, and the horns and skin are warmer than common. 
With failure of the appetite, tiiirst may continue and increase. In cows, the milk falls ofif, 
either (gradually or altogether. It is seldom that the first progress of the disease attracts 
much notice until the animal stops eating. Cough, although frequently accompanying the 
diseasJ*, is by no means a constant symptom. When, however, the pleura or liuiug mem- 
brane of the windpipe or the bronchial tubes become inflamed, loud aqd harsh coughing is 
a never-failing symptom. Pressure between the ribs and along the spine causes the animal 
to wince. The breath grows warmer and often fetid, the danger rapidly increasing, of 
course. The animal will often press her muzzle very hard against the partition, as if for 
support, will breathe with great difficulty, and soon dies. The progressive symptom varies 
greatly, however, in different animals, but the cough is the key-note of the disease, and ap- 
pears iu ail. There can be no longer room to doubt that the disease is contaj^ious or infec- 
tious, li Kcems to be communicated by animal poison in the air, proceeding from the lungs 
and breath or respiratory surfaces of a diseased animal, and any animal of the same species, 
coming iu contact or within the influence of this vitiated air, is very liable to be infected. 

An association composed of those interested in the growing of cran- 
berries was organized at Trenton, April 25, 1873. Rev. J. H. Brakeley, of 
Bonlentown, was elected president, and Mr. James A. Fenwick,and Dr. 
E. S. Merriam, vice-presidents, with Mr. W. S. Johnson, as secretary. 
These officers, with the addition of Mr. B. W. Crane, constitute the 
executive committee of the association. An additional secretary was 
also appointed for each count}' interested in the growing of cranberries. 
It was provided that the annual meeting of the society should be held 
at Trenton on the third Tuesday in January, and an annual convention 
on the first Tuesday in September, at some place previously designated. 
The beneficial effects of this association are already being felt. Three 
well-attended meetings have been held, at which scientific and practical 
papers on the culture of this fruit were read, which were f6llowed by 
discussions of great interest to the cranberry-growers of the State. 

The following detailed account of the organization, work, and aims of 
the association is furnished by Mr. E. W. Crane, of Essex County : 

There had been, previous to the meeting at Pemberton, two organizations, called respect- 
ively ihe New Jersey Cranberry-Grower's Association and the Cranberry Union. The ob- 
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jects of both being similar, they were consolidated under the name of the former, "Now 
Jersey Cranberry-Growera* Association." 

We have succeeded beyond onr anticipations. The reform in packaj^s was much needed, 
for cranberry boxes and barrels were very much like peach-baskets and pieces of chalk, 
extremely variable in size. The standards adopted are, a barrel of three oushels, a cnte 
of one bushel ; also a smaller crate of one peck. All of them, when properly filled, hold the 
quantities' named, rounded measure, the ** round " consisting of three and H half qnarti 
more per bushel than **stnick'* measure. The barrel is the same as that adoptea ass 
standard by the Cape Cod Cranberry-Growers' Association, which secures anifonnity where 
thev come in competition. It is made of 28|-inch staves, so jointed as to firive a bilge of 7^ 
inches, head l(>f inches diameter, and so set iu staves as to leave the inside measurenwut 
24f inches ; and the finished barrels are about 2d inches in height. The one-bushel crates 
must measure inside, exclusive of middle partition, 8} inches, by 12 by 22 inches, equal to 
2,211 cubic inches. The one-peck crates must measure inside 4 inches by 8f inches by 11 
inches equal to 552f cubic inches. 

These packages are all made by manufacturers, who applv to the standard-measure com- 
mittee for the official brand of the association, are furnished the necessary directions, and 
agree to brand or stamp only standard sizes, holding them at all times subject to the inspee- 
tion of the committee, who are charged with exposmg all cases of fraud brooght to tW 
notice, both through the press and by circulars sent to parties interested. 

The sizes have been sent to both growers and dealers, so that all mav kno%v them, aiid 
fraudulent sizes, if any are made, can at once be traced to the maker bv the simple arrange- 
ment of having the initials of each manufacturer on his own brand, and there are no regular 
brands without these individual initials cast with the others, as it consists ot those of the 
association with those of the manufacturer underneath, in smaller letters, and between two 
aiTow-heada, thus : 

5 N. J. C. G. A. ) D. T. Stakifobd, Now EgypU 

) -»-A. v.-H 5 E. W. CuANifi, Caldwell. 

Hon. W. S. Johnson, Trenton. 

The ioitials on the left are those of the association and the manafac- 
turer, and the names on the right are the names of the geuUemen com- 
posing the standard-measure committee. These brands are furnished 
only by the committee, and a record of them is kept and published. 

OHIO. 

The twenty-fourth annual report of the Ohio State Board of Agricnl- 
ture for the year 1872 is a finely-printed and elegantly-bound volume, of 
about seven hundred pages. It was compiled and prints under the 
direct sni)ervi8ion of Mr. John H. Klippart, secretary to the board, who 
also contributes several valuable papers, which add additional interest 
to the work. The volume is a valuable contribution to the agricultural 
literature of the year, and does great credit to the society from which it 
emanated. It contains the proceedings of the board and the business 
transactions of the society for the year; the list of premiums offered 
and awarded at the twenty-third annual fair ; the proceedings of the 
twenty-eighth annual convention of the society, held at Columbus on 
Wednesday, January 8, 1872 ; abstracts of reports from a large number 
of district and county societies ; an essay on the subject of " Fish-cul- 
ture," from the pen of Mr. John H. Klippart ; also essays on the follow- 
ing-named subjects: *'The potato-disease," by Worthington G. Smith; 
"The potato blight and rot," by Thomas Taylor; " Blight of the grape,'' 
by J. Brainard ; " Plans and specifications for arrangement of home 
grounds," by F. R. Elliott ; " History of the Percheron horse," by John 
H. Klippart. In addition to these articles the report contains the pro- 
ceedings of the National Sliort-horn-Breeders' Convention, held at 
Indianapolis, Ind., during the latter part of November, 1872 ; the report 
of the secretary of the Ohio State Uorticultural Society for the year 
1872-^73, and a number of selected articles of great interest. 

At the annual convention of the society, which assembled at Golnmbos 
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on the 8th of January, the following-named subjects were ably discnssed 
by the delegates in attendance : 

1 . Organization and management of agricaltaral assooiations. 

2. Distribution of forest-timbers. 

8 Necessity of legislation with a view to secnre more equitable charges for the transpor- 
tation of products on railways. 

4. That organizations promotive of the agricultural interests shall be recognized in the 
State constitution to be made in 1873. 

5. Legislation for the protection of farmers and their property from trespass by hunters 
and their dogs. 

Dr. J. A. Warder, on opening the discussion on the subject of the 
distribution of forest- timbers, said: 

I hold that forest- trees shcnld be planted generally. They should be generally distrib- 
uted all over the State. There should be some timber-lot on every farm. Fore^-trees 
should be planted especially upon waste and hill lands, and also in open countries, so as to 
serve as -vvind-breaks on the exposed sides of the cultivated lands. Why so? you may 
ask. First, they should be planted upon every farm, for the convenience of the farmer 
and for his domestic uses in a thousana ways. Secondly, they should be planted on every 
farm for the protection of the farmer, his cattle and his crops against the effects of sweeping 
winds. Thirdly, they should be planted upon everv farm for the sake of their valuable in- 
fluence in equalizing the temperature and dryness of the atmosphere. Fourthly, they should 
he planted on almost every farm^^ertaiuly on every farm in the part of the State which I 
reproseut, where the ground is more or less broken — for their innuence in preventing the 
washing away of the surface of our soils. This applies to broken or hilly lands ; also on 
the margins of streams. Lastly, particularly where the soil is thin, it should never have 
been cleared ; and, if cleared, should at once be replanted in forest-trees. In doing this, we 
may find it evidently an advantage to replant with better and more profitable or more val- 
uable kinds than those which come to us from the hand of nature. 

In order to bring the subject properly before the convention, Dr. 
Warder then submitted a series of resolutions, which, after some debate, 
and the adoption of one or two unimportant amendments, were adoptea 

as follows: 

Resolved, ]. That we urge our brother farmers and land-owners in all parts of the country 
to plant their hill-sides, ravines, and broken or rocky grounds with forest-trees. 

2. That we believe that at least one-tenth of each farm should be planted with groves 
and shelter-belts of timber-trees, deciduous and evergreen. 

3. That agricultural societies be urged to offer suitable premiums for the encouragement 
of tree-planting and nurseries of trees. 

4. That the State legislature be requested to encourage the ' planting of artificial forests 
and setting trees along the sides of all highways and railroads, and also that they be urged 
to pass more stringent laws for the protection of forests from destruction and damage by 
fires, especially those caused by wautouness, and by locomotives. 

.''>. That we respectfully ask the statesmen of our land in Congress assembled to foster 
and encourage the enterprise of private citizens who may giv| assurance of their ability to 
demonstrate the important problem of planting artificial forests on the great western plains, 
and that a sufficient grant of land be made to them for this purpose. 

6. That we ask the Congress of the United States to require, so far as is practicable, 
that railroad companies and settlers receiving the*benefit of the homestead and other acts 
donating lands, shall plant a due proportion of such lands with useful timber-trees. 

7. That we urge the institutions or learning established under the agricultural-college 
land-grant act to give special attention to the cultivation of trees in illustration of their 
teaching of forestry. 

8. That we ask the railroad companies, whose necessities have led to the destruction ot 
so large an area of our native forests, to co-operate with us in restoring the timber-growth, 
and that they shall provide for the planting of such lands as may be at their disposal and 
adapted to the growth of forest-trees. And further, that we urge them so to modify the 
construction of their locomotives as to avoid the wide-spread con£grations for which they 
are responsible. 

Mr. S. D. Harris, of Cleveland, read a paper on the organization and 
management of agricnltnral associations. After alluding to the annual 
exhibitions of these associations, and their liability to failure on account 
of bad weather and other unfavorable circumstances and unforeseen dif- 
ficulties, he says: 

There has been inaugurated within a few years a system of more permanent expositions, 
covering a much longer space of time, and, by the use of extensive and substantial b >- 
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in^R, securing the fi^oods on exhibition from all stress of foul weather and the viaitors* incon- 
venionce hy both foul weather and an uucomfortable press of people at any one time. Of 
course this exposition system is only applicable to largo cities, but where it can be put into 
operation it h:i8 so much to commend it, and, with so few of .the natural drawbacks alwajs 
attendant upon these occasions, that I feel constrained to urge it upon the attention of all 
whom it maj concern. The grand expositions at Cincinnati, the last two seasons, have ex- 
ceeded in extent, variety, and. excellence, any similar fair of the American Iiutitnte 
in New York, while the like expositions, held last season in Louisville and Memphis, 
are worthy of all commendation. * * * In the matter of comfort, satisfaction, couven- 
ience, acd t conumy, the permanent-exposition system has every advantaj^ over the four-daj 
out-door system. In the four-day system we have really but two show-days; then come the 
hurry and'scurry, the haste and waste of going to the fair. Railroad trains are overloaded, 
off time, wrecked, people killed ; the articles for exhibition are only fairly in place before the 
time for their lemuval. People are excited, and in the throng of the occasion do not fee half 
there is to bo seen, or see well what they do see. Hotels are overcrowded, and discomCwrt 
and extcrtion are the consequence. People are in a stew from the time they leave home till 
they got back, and protest they will never go to such a place ag^in. 

Now, the fault is in the system, and not in the thing itself. Under the nacre permaneDt 
exposition system, the articles are iu place when the bhow opens, advantageously arniDged 
for inupoctiuu, and secure from the ravages of the storm and the gentle violence of the son- 
Visitors can club together by neighborhoods, for company's sake, and choose any day in the 
range of four or five weeks, when it will suit their cxtnvenience to attend : they get excuraioD 
rates on the railroads, and are not obliged to pay extortionate prices for the privilege of dis- 
comfort at hotels ; they see everything at their leisure and at best advantage ; they go home 
satisfied, aud^saj' they will go again next year. 

In the course of a paper on the subject of transportation, and in rap- 
port of the proposition that excessive rates of transportation greatly im- 
pair the value of the articles produced in the hands of the producer, 
Mr. J. M. Millikin said : 

There can Ix? no controversy about the fact that excessive charges for the transportation 
of the ])roductions of the farmer greatly impair the value of the articles produced in the 
hands of the producer. As a consequence, the aggregate amount of production will become 
greatly reduired, and will neither keep pace with our rapidly increasing population nor the 
daily enlarnrc 1 capabilities of our farming population. These positions seem to me to be abon- 
dantly sustained by reference to our aggregate productions in the two years of 1860 and 1??70. 
I have already given you the ftvcts iu reference to a certain class of our productions for the year 
187U, aud I now propose to compare them with the same products for IcHJO : 

Head. 

We had of catlle, sheep, and swine, in 1860 81,600,000 

We ha^l, as before stated, of same animals in 1870 78,000,000 

Amount of decrease in ten years 3,600,000 

Bnsliels. 

We produced of wheat, corn, rye, and buckwheat, in 1860 1,050,469,000 

We produced of the same in,l 870 1,075,489,000 

Kxcessof productionof 1870 over 1860, say 25,000,000 

The fallin^c off of domestic animals in the ten years was 3, 600, 000 head, a decrease of 4i 
per cent. The increase of grain in ten years was 25,000,000 bushels, an increase of 2| per 
cent. The i)er cent, of decrease in stock within the decade is much greater than the increase 
in grain. If a comparison of values should be made, it would be found that the diflferenoe 
would be iu tavor of 1860, and.that the aggregate of domestic animals and min in lii60 ex- 
ceeded the aggregate in 1870 ; in other words, our products have actually decreased daring 
the last ten years. 

And now, what of our population f It has increased from 31,443,000 to 38,553,000, bdng 
a clear increase of 7,1 10, UUU, or 2*2 per cent. May I not ask why is it that while our popu- 
lation, under so many exceedingly depressing and adverse circumstances, during ten sad 
and pcriioiis years of our existence, has increased more than seven millions, toat in tbt 
same time our agricultural products have not increased in (quantity nor advanced in price f 
With more than an average foreign demand for our productions for the last six years, and* 
continually growing disproportiou between our supply and the number of our eonsamen, 
why is it that the value of provisions is less in valiie even to-day than in 1860 T Why ii it 
that the average price of mess pork, in the city of Cincinnati, for six consecQtivo years from 
Ir^'io, WHS over >)!7 per barrel, while to-day it is worth only §12 per barrel f In i860, and 
in the fivv. i)rcvious years, wo had from seven to nine millions leas of popnlatiqii than ws 
have now, and we had over 9,000,000 head of cattle and hogs more than in 1870; and yet 
the prices ior pork was 40 per cent, higher than at this time. 
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Mr. John Ilussey read a very interesting paper on the^subject of for- 
est-distribution. In the course of his essay he alluded to the prevalent 
idea that it takes so long to reproduce our best timber-trees that many 
are deterred from planting them. If may be true that the man who 
plants an oak or a walnut will not live to see it become a very large 
tree ; but the very fact that two or three centuries have passed since a 
tree bcfran its career of growth onght to be a sufficient reason why a 
man should hesitate to destroy its life without sufficient cause. There 
arfe comparatively but few trees standing which had commenced to grow 
when the continent was discovered in 1492. The greater part of the. 
trees in our forests are less than three hundred years old. It takes 
about two and a half centuries for the best hard-wood trees to reach a 
diameter of 30 inches, allowing variations for species, soil, and locality. 
It ii^ probable that a plantation of oak or walnut, ash or chestnut, well 
cared for and kept properly thinned out, would reach nearly this size 
in two hundred years. But they are valuable for many uses at all 
stages of growth. A plantation of whiteoak or hickory, chestnut, 
walnut, or black-locust will always furnish sticks of value for countless 
uses from the third or fourth year of its existence. The necessary thin- 
ning out will be a source of profit in the way of hoop-poles and vine- 
stakes which always have a constant market. 

Mr. John H. Klippart contributes a paper containing a vast amount 
of statistical information relating to the subject of the fish-trade and 
the progress of "fish-culture" in Ohio. He states that every county in 
the State, without a single exception, has a sufficient amount of water 
in the streams within her territory to grow all the fishes required for 
food by the people of the county. A summary of the area drained by 
the several streams of the State is given as follows : 

I. Tbc Mahoning and its tributaries drain an area of fully two thousand square miles in 
Ohio; 

II. The Maiimee and its tributaries drain a territory of fully five thousand square miles 
in Ohio, besides many square miles in Michigan and Indiana ; 

III. Tlie two Miamis and their tributaries drain a hydrographic basin whose area is at 
least six thousand square miles; 

IV. The Scioto and tributaries drain fully five thousand five hundred square miles ; 

v. Tlic Hocking aud branches drain one thousand five hundred square miles ; and, 
lastly — 

VI. Tlie Muskingum and its many tributaries, spread over nearly one-fourth of the 
State, draiu an area of eight thousand five hundred miles. 

In addition to the large area drained by streams, there are a number 
of reservoirs in the State, which were constructed to insure a supply of 
water for canals, and which are fed by springs, rivulets, or small streams. 
These reservoirs being located on the water-summit in their respective 
regions, the water besides being ample in quantity, is necessarily good 
and pure, because the springs or sources of supply are in no case at any 
considerable distance from them, and hence do not bring down from 
greater elevations foreign or injurious matter to impregnate the water. 
The areas of these reservoirs are given as follows, in round numbers : 

Acres. 

Mercer County, (15,742 actual) 16,000 

Lewistown 8,000 

Licking, (:^ 900 actual) 4,000 

Loraine , 2,500 

Paulding County '. 2,500 

Akron suininit, with Rex Lakes, Long Lake and the other smaller ones 2,000 

Total number of acres a5,0«0 

This is an area of nearly fifty-five square miles. The writer states that 
the character and quality of the water in any one of these reservoi 
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differ from all the others in a greater or leaser degree. The Snmmit 
Coanty, Hex, and Loug Lakes are colder, clearer, and more peaty than 
the others 5 the Licking County reservoir is fed by springs in the Car- 
boniferous series, and is therefore isofter water than those in the western 
I)ortion of the State } the Loraine, Mercer, and Paalding reservoirs are 
in limestone regions, and the water there holds lime and other minerals 
in solution to a greater extent than that in the other reservoirs. WiUi 
this variety in the quality and characteristics of these waters, it is not 
unreasonable to infer that there may be grown or cultivated in them a 
great variety of native or indigenous fishes, together with new and de- 
sirable varieties from other States and countries. 

These reservoirs, Mr. Klippart states, can be made to yield a net rev- 
enue of $10 per acre, or an annual revenue of $350,000 per annam to the 
State. He gives the average annual consumption of fresb fish by the 
people of Ohio at 8,514,000 pounds, costing, at 5 cents per pound^ the 
sum of $425,700. Add to this the fish-guano and fish-oil, the dried 
sturgeon and sturgeons' eggs manufactured into " cavaire,'' and it will 
probably exceed an annual aggregate expenditure of -half a million of 
dollars. He says : 

Tbe market-master of Columbus has kindly fnrnislied me with the statistics of the fifh 
market of this city, from which it appears that 375 tons of fresh fish are annnaUy consnined 
in Columbus. Less reliable data indicates that Cincinnati consnmes 2,750 tons, CleTeland 
J/250, Dayton and Toledo each 400 tons, Sandusky 200, Sprinq^eld 175, ZanesTilic 150 
tons. From this data, I estimate the consumption or fresh fish in Ohio at an ae^^resate of 
16,663 tons annually. To supply this demand Ohio has drawn on the waters of other sUim, 
the supply in our own being inadequate to the demand. The State havini^ control of the 
waters within her own boundaries, and as these waters are most admirably adapted to fish- 
culture, there appears to mo no good reason why the State should not adopt measures to in- 
sure an adequate supply of fish in our owu waters. The fish when in first hands are worth 
about 5 ceuts per pound ; the aggregate amount consumed in the State will therefore, tt 
this rate, be worth $1,666/250. If the State realized a royalty of |5 per ton only, it would 
amount to $83,350. 

The writer gives tbe following list of fishes, which if not indigenons, 
may be profitably raised in the lakes, reservoirs, and rivers of the 

State : 

Perrh family. — Yellow perch, pickerel of the lakes, sunfish, rock-bass, gp-ass^bas^, black- 
bass of the lake and black-bass of the Ohio River, (two distinct fish, though bearing tbe 
same name,) dwarf bass. 

Ho^-fish family, — White perch of the Ohio River, sheeps-head of the lake, hog-fish, 
blcnn'y-like hog-fish, variegated hop-fish. 

Carp family. — Carp of the Ohio, mul.et of the lake, Missouri sucker, white sucker, red- 
horse i-ucker, Buffalo sucker, brook sucker, spotted sucker, mud sucker, whit« sucker, 
black sucker, rough-nosed dace, stone-roller, silver shiner, large shiner, red-bellied shintf, 
red-bellied shiner of the lake, white and yellow winged shiner, horned-chub, red-sided chub, 
gold shiiu'r, fiat shiner, cbub-nosed shiner, flat-headed chub, mud minnow. 

PikcfamUy. — Muskallonge pike, black pike. 

Cut;i$h /rtmi/^.— Blue catfish, yellow catfish, channel catfish, mud catfish, bnllhead, yel- 
low bae'kttiil. 

Salmon family. — Mackinaw trout, speckled or brook trout, shad of the lake, white-fish. 

Shad family.— Go\<\ sliad, hickory shad, larger herring, lesser herring, moon-eyed he^ 
ring, dog-tish, duck-bill gar, alligator gar, common gar. 

In addition to these wo have several species of eels, sturgeon, and other fishes, which 
have not yet fallen under the notice of the naturalist so as to be properly classified. 
Out of this list of nearly seventy-five species, according to Professor Kirtland*8 cata- 
logue, made nearly forty years ago, there certainly must be at least half a doaen 
species which are as much worthy our care and attention, and whose culture ii 
certainly as profitable as some branches of farming in which millions of capital an 
invested. For the lake the propagation of white fish, Mackinaw trout, and the lake 
perch perhaps would pay the best. In the reservoirs and rivers the perch family would in 
all probibility be the most advisable and profitable. It is possible that some species r*^ 
unknown in our waters, more desirable than any of those enumerated above, may i 
fully bo introduced and cultivated with profit. 
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Mr. Klippart also contributes a paper on the subject of the origin of 
the " Percheron horse.'' He states that Perche, the locality in which 
this race of horses originated, is comprised in the former Orleauais, and 
is located in the center of four departments, which concurred in the 
formation of the circonscription of the depot at Bonne val. The territory 
was taken as follows : Irom UOrne, thearondissement of Montague, and 
a part-of Alencon; from Bure-et-Ix)ire, the arondissement of Korgent- 
la-Ratron ^ and a fraction of those of Ghartres, Dreux, and Chateaudun ; 
from Sarthe, a large portion of the arondissements of the Momers and of 
St. Calais ; from Loire and Cher, finally an important fraction of the 
arondissement of Vendome. Perche is therefore in Normandy. Beance, 
Maine, and Vendome. This area forms an ellipse of one hundred kilo- 
meters in length, and about eighty in breadth, bounded on the north by 
Normandy, on the west by Normandy and Maine, on the east by the 
Chartrain country and that other portion of Beance called the Dunois, 
and on the south by Orleans proper. After stating that the Percheron 
horse is of recent origin or formation, Mr. Klippart says : 

It is, iu every sense of the word, an artificial or fictictious product, aud is uot a type, as 
has so frequently been asserted by writers and repeated by others. It is no longer a pnre 
race, as has often been stated, because it has neither antiquity nor homogeneity. During 
the past fifty years it has received many very important modifications, due to the mixtures 
or crosses with very different varieties ; and there are great changes being produced on it 
at this moment. The most complete, and at the ^ame time the most precise, definition 
which has been given it is this one : The percheron is a gray horse. In fact, everywhere in 
Perche every gray horse is called a Percheron. Every year, thousands of fillies are brought 
there from Bretairne, a very great number, undoubtedly, the ofibpring of Boulonnais ; from 
Flanders aud from Picardy, wbere three very distinct varieties of heav^ and powerful draught 
horses are bred and reared. Then there are the offspring of mares in the country, the pro- 
geny, as already stated, of very diverse stallions. From such a diversity and disparity of 
elements no pure race can be produced \^hicb shall be homogeneous in appearance aud 
transmit its qualities with certainty to its offspring. In a word, these cross or diverse bred 
horse^i have the power or faculty of constancy in reproduction in so very slieht a degree, 
that nowhere do we find the form and exterior characters corresponding with the reputed 
aptitudes aud specific qualities any more than if an attempt had been made to produce them 
anywhere or everywhere in any part of France or elsewhere, with any strain or race of 
horses. 

Mr. Klippart then gives the following description of the Perche 
horse: 

The small or light Percheron, such as is employed in the post-chaise or diligence, is a 
horse of from 14 hands 3^ inches to 15 hands 3 inches high, ana is a little high in tne thighs. 
Viewed in front, the head is sufficiently square and well turned. When examined in profile, 
it appears rather long, narrow, and flat. The eye is small, inserted under a large arch. 
The ear is small, tapering, and almost always has the appearance of carelessness in its posi- 
tion. The neck is short, straight, slender. The protuberance of the withers generally suf- 
ficiently developed to be perceptible. The shoulder, notwithstandiujg its stren^, is straight 
and short, yet is rather flat. At burth the forearm is weak. The loin is large and weU sup- 
ported, indicating great power. The croup is heavy — sometimes a shade higher than the 
withers ; at other times it falls below the withers, and in such case the tail seems to be badly 
set. The buttocks are muscular, but do not descend sufficiently low down. The thigh, on 
the contrary, is rather long and slender. The limbs are bony, but rather short-jointed. The 
hoof is always good. The body is ordinarily well made, and of as round a form as those of 
the choicest races. Nevertheless, the chest does not present a desirable amplitude ; it does 
not present the full dimensions which render the Norfolk trotters so powerAil, and which, 
by the way, very strongly resemble the Percheron both in structure and aptitude. 

BHODE ISLAND. 

The transactions of the Ehode Island Society for the Encouragement 
of Domestic Industry for the year 1873 are contained in a pamphlet of 
about two hundred pages. The work contains the list of preqiiums of- 
fered and awarded at the annual exhibition of the association for the 
above year, the names of the officers of the society from its organization 
27 A 
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up to tbe present time, and necrological notices of many members who 
died during the year. The secretary gives the names of the decedents 
in the order of their decease as follows: Thomas F. Hoppin, Henry D. 
Browne, Stephen Crary, Thomas B. Steeve, Benjamin F. Hopkins, WiD- 
iam E. Kichmond, Bichard James Arnold, James T. Bhodes, Edward S. 
Wilkinson, William H. Gardiner, Dennis Sawyer, Joseph Spink, Moses 
Smith, Warren Cook, Jeremiah G. Ghadsey, Elisha W. Baker, Joseph 
Mauran, John J. Kilton, Samuel B. Gushing, Snchet Mauran, Edmnad 
Bagley, William E. Hamlin, Henry J. Angell, Owen Mason, Almoraa 
Harris, Thomas K. Allin, Palmer Dorrance, and William S. Patten. The 
society still numbers about thirteen hundred members. • 

The annual exhibition ot the association for this year was heldatJS^ar- 
ragausett Park, and was very successful in every respect. The receipts 
of the fair amounted to $10,448, and the expenditures to $10,129^ 
leaving a balance in hands of the treasurer of $318.46. The exhibition 
of stock was larger, and the quality much superior to that shown at 
previous fairs. Other departments of the exhibition showed an in- 
creased interest on the part of exhibitors, and the opinion seemed gen- 
eral that these fairs should become more certain and permanent in their 
character. 

The secretary, in his general report to the society, makes the follow- 
ing allusion to the non-appearance of the annual report of this Depart- 
ment for the year 1872 : 

Great disappointmeDt is manifested bj tnanj of tbe members of tbe society and others in 
not being able to obtain copies of tbe report of the Department of Ag^coltare for 1872. The 
abolition of tbe franking privilege led to the neglect, on the part of Congress, to provide for 
the publication of the usual number of these valuable reports, and the appiication to piu>> 
chase copies from the Congressional Printer elicited the response that the edition was ex- 
hausted, and that none could be obtained until Congress had ordered the printing of a new 
edition. The committee recommend that the society, at the annual meeting, pass a resohi- 
tion requesting the senators and representatives in Congress from this State to use their in- 
fluence to procure the printing and distributing of a liberal edition ot this yalnable doco- 
ment. 

Prefacmg the report of Mr. J. H. Barden, one of the fish comnussioners 
of the State, is a brief history of the progress offish culture in Khode 
Island. In examining the records of the society, the secretary finds that 
as early as December, 1825, efibrts were being made to eucoarage the 
breeding of fish in freshwater ponds. About this time the standing com- 
mittee of the society offered premiums for the most successful efforts in 
breeding and fattening fish in fresh-water ponds. From that date up 
to the present time the society seems to have exerted its influence to en- 
courage the breeding of fish in the waters of Rhode Island. 

The following facts in regard to the operations of the commissioners 
during the year are gleaned from Mr. Barden's report : Black bass have 
been caught in some of the ponds previously stocked by the commis- 
sioners. Some of the ponds have been visited by the commissioners, 
and they are satisfied that their efforts with this variety of fish have 
been very suQcesstul. During the year they have stocked ponds ia 
Coventry, West Greenwich, Exeter, Hopkinton, Korth Kingstown, 
South Kingstown, New Shoreham, and the Easton pond in JSfewportand 
Middletown. Of 100,000 salmon ova received from Maine, 66,000 were 
hatched, and when about eight weeks old 12,500 were placed in 
the felatersville branch of Blackstone River, 16,000 in the North 
branch of the Pawtuxet, and 10,000 in the South branch of that river. 
Twenty-seven thousand five hundred wei*e placed in the Pawoatnck and 
Wood Rivers, at several different i>oints, with a loss of not over three 
thousand in all. The agent of the commissioners has made anangementi 
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for securing two and one-quarter millions of salmon ova for distribu- 
tion. A supply of young shad-fiy was received from the commission- 
ers of Massachusetts and Connecticut, and were all placed in the Black- 
stone, Pawtuxet, and Pawcatuck Elvers without the loss of a single 
fish. Thirty thousand trout ova were received from Mr. Seth Greene's 
establishment in Western New York. Of these the commissioners were 
successful in hatching only six thousand. They were placed in ponds pre- 
pared for them, but by the rising of the water, caused by a heavy shower, 
the screens became filled and the young fry were washed out into the 
river. A fine lot of young fry, of last year's hatching, were lost by the 
drying up of springs which fed the ponds in which they were confined. 
To remedy this, and guarantee a full supply of water in the future, the 
commissioners have turned a stream of unfailing water so that a portion 
of it vvill run through their ponds at all times. 

WISCONSIN — HORTICULTURAL. 

The volume containing the transactions of the Wisconsin State Horti- 
cultural Society for the year 1874, is comprised in about two hundred 
closely- printed pages. The public work of the society for the year con- 
sists of the proceedings of the regular annual meeting held at Madison 
on tbe 3d, 4th, and 5th days of February, 1S74, with its addresses and 
discussions, and an account of the annual exhibition at Milwaukee, in 
connection with the exhibition of the State Agricultural Society; a meet- 
ing for discussion at that time ; and a small show of fruit at the American 
Pomological Society meeting at Boston, in September, 1873. Notwith- 
standing many unfavorable circumstances, the exhibition of horticultu- 
ral products at Milwaukee was exceedingly creditable to the fruitgrowers 
of the State. In quantity there was^some falling off in comparison with 
former years, and possibly in the general average excellence, and yet 
there were exceedingly fine specimens shown in every class. 

In bis opening address before the society at its meeting at Madison, 
President Stickney alludes to the severity of the past year, and says it 
has resulted in the destruction of all the fine theories of the fruit-growers 
of the State. The fruit-lists were fearfully cut down, and in the future 
the plans of the horticulturist must widely differ from those of the past; 
but into future plans should come no thought of planting a vine or a 
tree less, or of being deprived of one luxury that the orchard or garden 
can produce. He then asks: 

Wherein does tbe lesson of last winter differ from that of 1856 f Then we had been for 
^ears planting anything and everything that the eastern nurserymen sent us ; and the weed- 
ing out of everything unfit for this climate was thosough and complete. As far as we have 
again planted those tender kinds, this lesson is an exact repetition of the old ; and but for 
the pxesence of the extra hardy kinds, this would have been just as severe. We see the 
results of that former lesson in our improved Siberians, and our Tetofski, Duchess, Wal- 
bridp^e, Pewaukee, Haas, and others, which then were scarcely known, or at Least not 
appreciated. 

Had our memories served us better, and our faith in a few delusively mild winters been 
less, last winter's severity would have been harmless. It is true that many of our iron- 
clads and even Siberians were killed, but the injury was at the roots, while the tops were 
unharmed, and the causes of this root-killing being largely within our control, it can and 
must be prevented. Knowing that these severe winters must frequently come, and that the 
planting of anything less than iron-clads will only bring loss and disappointment, let us 
search earnestly for every good and hardy kind. Let us put forth new energy in the pro- 
duction of new varieties from seed. Let us, in our discussions, consider all the causes of 
our root-killing, and devise ways and means to prevent it. 

Mr. L. Woodward gives some directions for planting and cultivating 
apple-orchards. He prefers a northern or eastern slope, with gravelly 
loam or limestone soil. The ground should be plowed some 10 or 1? 
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inches deep; timothy-^onnd, well broken and snbsoiled, is the best 
Trees should be set 20 or 25 feet each way. Implanted ou ti moth j-sod, the 
holes should be dug about 20 inches deep and a layer of the sod pUu^ 
in the bottom. The holes should be large enough to take in all the roots 
of the young trees, and they should be set about two inches deeper than 
they grew in the nursery. After cutting off smoothly the mutilated 
roots, use the hand in working in the fine earth around them. Fill op 
and press down with the foot, and mulch with coarse manure. While 
the orchard is young plow the furrows toward the trees, until a ridge (tf 
six inches or one foot high is raised, which will prevent the roots from 
freezing during severe weather. Plant the orchard to smne hoed crop, 
and cultivate from early spring to the middle of July only, as cultiva- 
tion after that time produces too late a growth, leaving the tree in an 
unripe condition at the setting in of winter. 

Mr. E. n. Benton contributes an article on the same subject, in the 
course of which he says : 

Never sow any small grains in an orchard unless yon are sore none will grow widiin i 
circle of six or eight feet about each tree. Better raise beans, potatoes, or cofd, nntll the 
trees come into bearing, but never fail to throw sufficient earth around each tree to make a 
mound a foot high and three faet broad, the last of November, to be removed when the bods 
begin to burst in spring. An orchard can be raised in grass-land, (diover is least likelj to 
do any material damage,) if the whole surface is well manured each year, but it is recom- 
mended to break it up and raise some hoed crop as often as once in three or four years. The 
natural effects of seeding down an orchard is to check growth and induce firaitfnlness, but 
the fruit is not as likely to be so large or as good flavored. The danger incident to cultivat- 
ing an orchard is, to produce too much and too late growth, thereby rendering the trees 
liable to fire-blight and winter- killing, both of tops and roots. 

No amount of foresight or precaution can entirely overcome the climatic difficnltieB ind- 
dent to fruit-growing in large areas of our Western States. Certain localities contiguooi to 
bodies of water and timber will scarcely feel these untoward influences^ but to most of us it 
will be more or less a precarious business even with the hardiest varieties known. The 
writer had healthy, vigorous trees, in a good Ibcation, of the hardiest varieties, kiUed indis- 
qriminately in the winter of 1872-73. and root-killed at that, and from extensive olwervatun 
the past Slimmer he is certain that had his trees been protected by mulching or a mound of 
earth, they would have all lived. Trees of the same variety, age, and only 16 feet from 
them, in clover-sod, were not killed. 

In the course of an able paper en the subject of grape-culture, Mr. 
N. F. Lund gives the following directions for the proper pruning of 
vines : 

If asked to state, from my own experience, what I consider of the most importance io 
grape -culture I should unhesitatiugly reply, stopping and controlling the growth witluD 
proper limits. This opens the whole subject of pruning, more especially what is sooftoo 
erroneously termed summer pruning. * • * Properly, summer pruning is the re- 
moval of large quantities of superabundant leaves and shoots which have been allowed to 
grow unchecked until the wood is nearly ripened. Many practice this under the pretense 
of ** letting in the sun and air to the grapes." While grapes will not ripen well, nor vines be 
healthy under a dense mass of matted foliage, this is not an evil to be remedied by the knife. 
Summer pruners should observe that all the finer bunches grow and ripen noder tte 
shade of the leaves. The sun direct upon the wood or fruit is not necessarv to their per 
feet ripening ; yet the vine, as a whole, should have the full and free benefit of snn and 
air ; then, if proper training has been given, observation will show the leaves adapting 
themselves in such a manner as to shield both wood and fruit from the direct rays M 
the sun. « « « Xhe process of checking growth shonld commence the fint 
season of planting by pinching laterals on the first shoot, and should be continued each 
year on every shoot grown. Only a single shoot should be allowed to grow on each plant 
until the stock is of sufficient size for the bearing-canes to be grown. Xjaterals shomd bo 
stopped at the first leaf, and as they start again, repeat the process. The entire remoTal of 
the lateral, as practiced by some, I consider very objectionable ; springing as it does from ^0 
axil of the leaf and shoot, its removal leaves a wound where there shoald be none, as, 
close beside it, the dormant bud is perfecting, and nothing should be done thai will dif 
turb its perfbct formation; then, again, the dormant bud may push if the growth benak; 
this is nut liable to occur where the lateral is pinched to one leaf. 

During the first year, and until the vine is in bearing, it is better, for many 
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to allow the main shoot to ^ow, without checking, nntil late in Aoj^ust, when it should 
he stopped ; this insures the full deyolopment of the root4» ; the perfect ripening of shoot 
and buds, and the leaves will drop from ripeness without waiting for frost. When the vine 
is in bearing the shoots should be stopped at from two to four leaves beyond the last cluster, 
according to the vigor of the vine ; some varieties requiring greater length of shoots than 
others, owing to their rampant growth. 

Of the importance of removing tendrils, he says : 

Three years since, in trying to remove a large tendril which had reached out and was 
clasping a neighboring shoot and its cluster, I naturally found I could not break it. Ap- 
plying the knife and careiiiUy untwining it, the shoot and cluster were saved from being 
strangled.- The question at once arose, why pinch the laterals to prevent superfluous 
growth, and allow this waste of nutrition in the irrowth of this tough, wire-like tendril, 
which is entirely useless ? Acting at once upon the thought, I removed the tendrils from 
my vines, and have since continued to do so. to the evident benefit of fruit and vine. 

Mr. C. H. Greenman, in the conrse of an article on the subject of in- 
jury to trees and vines in 1872-'73, attributes the great destruction of 
apple-trees to extreme drought followed by intensely and long protracted 
cold weather. He says that the rain-fall during the months of October 
and November, 1872, was ftir below the average, while early freezing 
in December prevented the absorption of moisture by the soil. The con- 
tinued hard freezing, together with the dry thaws of early spring, evap- 
orated a large portion of the moisture contained in the soil, leaving the 
ground comparatively dry, and this was especially true on gravelly and 
sandy soils, which produced nearly the same effect as that of freezing 
in the open air. Trees and vines were injured very little, if any, on 
clay lands, and their escape is due to the retentive nature of the soil, 
which prevented the roots from freezing dry. Exceptions were found 
in either case, and was attributable to hardy roots in the former, and 
tender ones in the latter. In a block of Duchess of Oldenburg trees, a 
portion were killed or materially injured, while others in the same row 
were not hurt by the winter. An investigation showed that the sound 
trees were on their own roots, while the damaged ones were on the 
seedlings, and had not rooted from the scion. Crab-apples, with very 
few exceptfous, escaped the injury, no doubt from the reason that they 
were on hardy roots. Hence he attributes the injury mainly to dry 
freezing and tender roots. 

Mr. Greenman says that his experience has demonstrated that there 
is a great difference in the construction of roots, varying in different 
species. Some are oomiwsed mostly of alburnum, covered with thin 
bark, while others are mostly bark, with a small amount of alburnum 
or woody fiber. These vines were injured in their roots in proportion 
to the amount of alburnum contained in their construction. Those with 
thick bark are the most easily injured by freezing, as well as those 
which are first affected by mildew and blight. The alburnum will re- 
main sound when the outside bark is entirely destroyed by the winter, 
European varieties and their hybrids have large fleshy rootsi, while the 
Lubrassa is not as much so, and the Cardifolia least so of all. Should 
bis theory prove true, it would seem that a partial remedy against the 
recurrence of similar losses in the future may be .found in producing 
tre«s on known hardy roots, which, with most varieties, can be accom- 
plished by grafting long scions on short roots, planting deep enough to 
induce rooting from the scions, and liberal mulching, which will prevent 
the evaporation of moisture during the winter. 

At a meeting of the society held at Madison in the month of February, 
the theory advanced by Mr. Greenman was discussed at some length. 
Mr. Wilcox said that he had in his orchard some seventy different va- 
rieties of apple-trees, from four to fifteen years old. The Duchess of 
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Oldenburg, Eed Astrachan, Plumb's Cider, and many of the crabs were 
either winter-killed or bandly injured. He bad been advised to use 
stalks from crab-apple seeds, and hereafter it was his intention to use 
none but the hardiest varieties. 

Mr. Barney alluded to the fact of trees dying from root- killing^ while 
others, where roots had started from the scions, were anii\jared. Mr. 
Finlayson thought a distinction should be made between young and old 
trees. On higher, heavier soil, nursery stock stood pretty well. Much 
of the injury seemed to be done by the late frosts of the spring of 1873. 
Many of the older trees stood pretty well. Mr. Wilcox gave an instance 
of an orchard in his neighborhood, on heavy soil, on a ridge. On the 
top and west side the trees* were mostly killed^ on the east side they 
stood better. In Trempealeau County the young trees generally fared 
better than the older ones. Mr. Willey gave instances showing that 
trees supposed to be on crab-roots were killed. Vice-President Tattle 
said that trees will kill more readily on sandy or gravelly soil than on 
loamy or clay soil. On the first soil the frost goes deeper. Trees should 
be set deeper in the orchard than they stood in the nursery. Mr. Har- 
ris stated that last winter he found the soil frozen to the depth of 5 feet 
6 inches. 

The following is the revised list of fruits recommended for general cul- 
tivation at the February meeting of the society : 

Apples. — Tetofski, Duchess of Oldenburg, Haas, Plumb's Cider and Famense — ft^yt va- 
rieties, hardiness only test; and for general cultivation and experiment, Walbridge, Bed As- 
trachan, Utter, Westfield, Seek-no-mrther, Ben Davis, Talman Sweet, Saint Lawrence, Wil- 
low Twig, Pewaukee. 

Grflp<?s.— Delaware, Concord, Lindley, Wilder, Salem, Agawam, JanesvUle, Worden, 
Eumelan. For trial, Isabella. 

Raspberries. — Philadelphia, Davison's, Thomless, Doolittle, Miami; add Faatollff, and 
B rint'kle's Orange, if protected in winter. 

Strawberries. — Wilson's Albany, Green Prolific. For trial,. Peak's Emperor, Charlflf 
Downing, Reed's Late Pine, Victory, Bums's New Pine, Boyden's No. 30, Arena. 

Pears. — For trial, Flemish Beauty, Ananas d'Ete, Early Bergamot, Bartlett, Swan*B 
Orange, Seckel, Winter Nelis. 

Plums.— For trial, Lombard, Imperial, Egg, Magnum Bonnm, Hinkley, (or Miner,) 
Yellow Egg, Eldridge. 

CJALIFOBNIA. 

The report of the transactions of the California State Agricultural 
Society for the year 1873 is one of unusual interest, and contains mat- 
ter of much value to the farmers of the Pacific coast. The report is 
well printed, and contains over seven hundred pages. 

The volume opens with the annual report of the directors of the 
society, who give a brief account of the faim operations of the yew. 
They state that from July 1, 1873, to December 31 of the same year, 
the receipts of wheat at the various points of export amounted to eight 
million six hundred and thirty-seven thousand one hundred and six 
centals, and, much to the surprise of all interested in the product of this 
year, tlie crop turned out to be as great as that of the preceding year, 
viz., thirty million bushels, or nine hundred thousand tons. Wool is 
given as the next in value as an article of export. Each year shows an 
increased attention to the rearing of sheep, and a consequent increase in 
the production of wool. The current year shows the clip of the State to 
be one-sixth of all the wool produced in the United States. The largest 
yield ever claimed in any preceding year was one hundred and eighty 
million pounds. The last clip is given at thirty -two million pounds, 
valued at six million dollars. The yield was about six pounds to the 
fleece, but the directors think by culture and improvement in orossiDg 
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it can be made to yield ten poands tx) the fleece, thereby doubling both 
in quantity and value. 

The progress of cotton-culture in the State is dwelt upon at some 
length. That the soil and climate of many localities are susceptible of 
producing abundant crops of an excellent quality of cotton has already 
been abundantly demonstrated by the successful experiments made by 
Mr. Strong, the Buckley Brothers, and others, of Merced County. Their 
efibrts have resulted in the production of cotton as good as can be grown 
in Mississippi or Alabama, and the yield per acre has been fully as large 
as in any of the Gulf States. Efforts have also met with measurable 
success in Fresno and San Joaquin Counties, and preparations are mak- 
ing for extensive experiments among the farmers in Amador Valley, 
Alameda County. The soil of this valley is of the same character as 
that in the Merced cotton-flelds, and the climate is regarded as equally 
favorable. 

The reduction of beet-sugar has proved entirely successful at the 
manufactories at Sacramento and in Alameda County. About one 
million dollars is invested in the enterprise. The yield of beets was 
about twenty thousand tons, from which about three million pounds of 
saccharine matter was created. The directors think this yield will be 
greatly increased during the coming year. 

The secretary calls the attention of road-supervisors to the act passed 
in 1868, providing for the planting of shade and timber trees along the 
public highways of the State, and recommends the following varieties 
as hardy, of rapid growth, and many of them valuable for either wood 
or timber: Black and honey locust; black, white, and fruiting mulber- 
ry; Osage orange; native and eastern black walnut; American chest- 
nut; European, American, and cork-bark elm; the different kinds of 
maple; the tulip-tree; Carolina, Lorabardy, and silver-leaf poplar; dif- 
ferent kinds of ash; the apple, pear, plum, cherry, almond, and fig; 
eucalyptus, or Australian blue and red gum, Monterey pine ; sugar-pine ; 
yellow pine ; spruce pine ; Norway spruce ; balsam fir ; Scotch pine ; 
European larch; Monterey cypress ; Italian cypress; California red- 
wood, and California laurel. 

The list of premiums offered and awarded at the late State fair is 
given. The annual exhibition of the society for this year seems to have 
been successful in every respect. The receipts for the year amounted 
to $51,462.04. The expenditures equaled this amount, the larger por- 
tion being used in payment of premiums on articles exhibited at the 
fair. Hon. A. A. Sargent delivered the opening address at this fair. 
In the course of his remarks he speaks of the importance of cotton-cul- 
ture, and says that " during this year three hundred thousand pounds 
of cotton have been raised in California. The article is nearly as good 
as sea-island cotton, is very strong, and is justf what is needed to mix 
with wool for the fabrics produced at our woolen-mills. One mill alone 
uses four hundred thousand pounds, and all the mills together use three 
times as much as is raised in this State. ^ The greater portion of Mr. 
Sargent's address was devoted to a discussion of the subject of trans- 
portation. 

The annual report of the surveyor-general of the State is contained 
in this volume of the transactions of the society. He gives the area of 
the State as follows : 

Commeucing at about thirtj-two depprees thirty minutes north latitude, the State of Cal- 
ifornia extends north to the forty-second parallel, having an average width of about four 
defrrees, and covers an area of about one hundred and eighty thousand square miles, or 
about one hvndred and twentv million acres. There are about five thousand Qovemn 
townships in the State, (whole and fractional ;) of these, two thousand two hundred v 
eighty-four have been surveyed by the United States, the remainder being unsnrveyed. 
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Of the capabilities of the soil and climate of the State, the surveyor- 
general speaks as follows : 

The resonrces of the State of California are, perhaps, more Taried than those of anv otlier 
of the States of the Unioii. Its very large area, its geographical position, and the high ele- 
vation of its mountain-ranges, hestow upon it climatic aavantages of the highest order.^ In 
the extreme northern portion of the State the temperature is never so low as to necessitate 
the precautions and inconveniences to which the Middle States of the eastern slope are sub- 
jected ; neither is the most southern portion of so high a temperature as to propagate either tbp 
malaria of a tropical country or the lassitude and indolence of its inhabitants. Ever swqrt 
through her whole length and breadth by moderate winds, fresh from the bosom of tbe 
Pacific Ocean, the extremes of heat and cold are unknown to California. 

The soil of California is as prolific in its character as it is varied in its adaptations, pro- 
ducing with equal facilitj the vines of continental Europe, the hardier cereals of nortnem 
America, and the luxuriant fruits and flowers incident to the tropics. Her mountain-hills 
and streams are the depositories of gold, silver, and valuable minerals, in qoantities that 
have attracted the attention of the civilized world. Her inhabitants are the representatiTes 
of every nation on the face of the globe — an enterprising, active people, that have, in a few 
years, erected a prosperous State upon the most remote borders or civilization. 

With these natural advantages ot soil, climate, and mineral deposit, no nnoertainty as to 
the future of California can reasonably be entertained. Her population is steadily increas- 
ing ; her resources arc each year being more completely developed ; her immense area offen 
every inducement to immigration, and, judged by the American standard of progress, sheii 
destined not only to maintain berpast proud position among her sister States, bat to at- 
tain a pre-eminence that shall be as enviable as it is deserved. 

Of the varied productions of the State, he says : 

The fruit-products of this State are, perhaps, of greater variety than those exhibited bj 
any other branch of agriculture, and, in their variety, are more characteristic of the peealiar- 
ties of California climate and soil than any of the many evidences that have yet attracted 
public attention. All the fruits of the temperate zone are produced in profusion, and attain 
au unusual size and flavor. In the more southern counties many fruits incident to tropical 
climates are produced with profit and in abundance. Oranges, lemons, figs, pomegranates, 
Times, and olives are yearly figuring more extensively among California prodactions. Tbe 
fruits of this State are demanded oy the epicures of the Last, and are shipped in large 
quantities to all parts of the Union. 

^ The mountains of the Coast Range and of the Sierra Nevadas are covered with almost 
virgin forests, embracing valuable timber of endless variety, the Coast Range prodndng aa 
unlimited amount of the redwood timber peculiar to that locality, and so truly valu^Ie for 
its self-preserving Qualities, as well as the laurel now so extensively used for various orna- 
mental purposes. The largo growth of redwood timber, as well as laurel, is principally 
confined to the counties of Humboldt, Mendocino, San Mateo, and Santa Cruz. Millioitt 
upon millions of feet of redwood lumber are each year cut in these counties for the supply 
of home demand, and for shipment to South American aud Mexican ports, as well as to tlw 
islands of the Pacific Ocean. Tbe pine, spruce, and fir of the Sierra Nevada Range supply 
tbe large demand for home consumption, as well as for the large extent of untimbered te^ 
ritory lyinj; along our eastern boundary. 

Cattle and sheep raising have become thoroughly identified with the interests of Cali- 
fornia. Tbe even temperature of climate at once does away with the most serious obstackf 
incident to this branch of industry in tbe Northern and Middle States. The winters are of 
such a nature that neither cattle nor sheep require protection from the inclemency of the 
weather ; good feed is found during all the months of the year ; even in the driest periodi 
of our long summers, the grass, that to all appearances is withered and unfit for consnmp* 
tion, contains all the nutritious qualities of well-cured hay, while noon the first rains of 
winter tbe pasture is at once covered with grass to supply the neeos of the sncoeediog 
year. Much attention has of late been paid to the improvement of the breeds of cattle, and 
whereas but a few years since tbe country was filled with cattle of inferior size sod quality 
driven here in times of high prices from the plains of Texas and Mexico, it has now beoome 
the home of the descendants of tbe most valued domestic and imported breeds. The same 
follows with sheep and goats. The wool-clip is annually becoming larger and of a better 
quality. Sheep in California are sheared twice during the year, and the product at tSi 
times commands remunerative prices. Range for these animals is plenty, and sheep and 
wool growing in California has given it no small share of its celebrity. This may princi- 
pally be attributed to the same climatic causes that offer such inducements in the miaiiig 
of cattle. By sheep-raisers here it is calculated that the flock will more than double itseu 
in number each year, and that the returns from sales of wool will be in excess of sll 
expenses incurred, thus leaving an annual profit of the total increase in nnmbflff* 
amounting virtually to over one hundred per cent, upon the amount invested in the pa^ 
cbai<e of the flock. The principal cattle-raising counties of the State are Montenj, Sin 
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Luis Obispo, Siskiyou, Santa Clara, Soooma, Kern, Fresno, and Humboldt, and the chief 
sheep-raising counties are Los Angeles, Santa Barbara, San Luis Obispo, 'Fresno, and 
Merced, the county of Marin far exc^ing all other localities in the products of the dairy. 

Wiue-making, as a general industry, is steadily pushing forward its claims to atten- 
tion. Each year proves the climate and soil of California to be better adapted to the cul- 
ture of the grape. Vines grow upon the hills, and in the yalleys, bearing an abundance of 
fruit of every conceivable vai iety. The principal wine-producing counties are Los Angeles, 
Sonoma, Napa, Sacramento, and £1 Dorado. 

Humboldt County, in the year 1872, produced twenty-one thousand four hundred and 
eighty tons of potatoes. San Mateo and Sonoma Counties came next. San Mateo raised 
during this year eight thousand two hundred and forty-two tons, and Sonoma seven thou- 
sand eight hundred and forty tons." 

The report contains a very interesting article taken from a recent local 
publication, giving a detailed accoont of the Etumlyptus forest, planted 
and owned by Mr. James T. Strattou, of Alameda County, California. 
Mr. Stratton had his attention first attracted in the direction of forest- 
culture, by observing the rapid growth of the Eitcalypttia or blue-gum trees 
growing on his place at Oakland. This was in 1869, and in April of that 
year he secured all the seed he could from these trees and immediately 
planted them in a nursery. From these seeds he succeeded in raising 
about forty thousand young trees; about thirty thousand of which he 
planted in November and December of that year, in a permanent plan- 
tation, eight feet apart each way, covering in all about fifty-lour acres. 
These were of the variety JSvealyptus globulus^ or blue-gum of Tasma- 
nia, and three years after planting were generally from thirty-five to 
forty feet high, and from five to nine inches in diameter two feet from 
the ground. In the spring of 1872 he planted about fifty thousand more 
young trees, covering about sixty acres of ground, and choosing.fbr this 
planting a high hill, the soil of which was quite sandy, and classed by 
farmers in the neighborhood as about the poorest soil in the vicinity. 
A certain and complete failure was predicted with these trees; but the 
result has shown that Mr. Stratton acted wisely, as the trees are making 
almost as rapid growth as those of the first planting, which are nourished 
on rich valley-land. At the age of about two years these trees were 
from twelve to twenty-five feet high, and from two to four inches in di- 
ameter. Since the first planting, Mr. Stratton has added about twenty 
thousand more trees of various varieties to his hill plantation, blue- 
gum, red-gum, iron-bark, stringy-bark, &c., all of which are doing 
well, and look as healthy and vigorous as if they were growing on their 
native Australian hills. Again, in the spring of 1873, about thirty thou- 
sand more trees of different varieties of Uucal^tus were added to the 
two plantations, making in all about one hundred and thirty-five thou- 
sand trees, and covering an area of about one hundred and seventy 
acres. 

Mr. Stratton commenced this enterprise for the purpose of growing 
wood for fuel alone, not dreaming that a tree of such rapid growth as 
the Encalyyttis would prove valuable as a timber-tree ; but experiments 
recently made demonstrate that it will successfully compete with any 
of the impor.ted hard woods, hickory alone excepted. An inch-square 
stick of blue-gum, taken from the sap, suspended horizontally on sup- 
ports two feet and six inches apart, sustained on a center point two 
hundred and sixty pounds without breaking, being bent by that weight 
only one inch, showing a strength equal to the average of imported 
ash. Its specific gravity is six hundred and eighty, that of eastern ash 
and maple being about seven hundred and fifty. It is not, however, 
regarded as durable under ground, as a plank three feet long, two inches 
thick and fifteen inches wide, including the sap as well as the heart of 
a tree ten years old, planted two feet deep, completely decayed in i 
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year beneath the surface, while the part above ground remained per- 
fectly sound. 

Since the starting of this forest the medicinal value of the Eucdlyptui 
has been confirmed, and the hospital experiments made by Dr. J. S. 
Coleman, of San Francisco, indicate that the extract of its medicinal 
properties is doubtless destined to become a valuable substitute for 
quinine as an anti-periodic tonic and febrifuge, and that it is an invala- 
able remedy in diseases of the kidneys, bladder, &c So abundant is 
the active medicinal principle in the leaves of this tree, as determined 
by Dr. Coleman's experiments, that should quinine be entirely sap- 
planted by the new remedy, Mr. Stratton estimates that his EucalypUu 
forest alone would supply the demand for the whole United States. 

Dr. S. Kellogg gives the following method of planting and cultivating 
Venetian sumac, (Rhus eotinus :) 

The best plan is to start the seeds in beds. The proper season for transplanting in tlus 
climate is November, December, and January. Of course the best time is the commence- 
ment of the rainy season. Plant two to four feet apart in the rows, and rows fonr to six 
feet apart, for space best suited to plow and harrow or horse-hoe, say two or three cleanings. 
In Sicily the rainy season closes in May, like ours, when the crop is laid by, previoiuly 
hoed, as stated. The crop is gathered in July or August, cut tour to six inches from 
the ground, and laid in handfuls — not spread out for a day or so to dry — not allowed to 
bleach. The leaves of young sprouts, that spring up vigorously every year, are the only 
parts used, as they are free from dead or decaying leaves of the older trees. Care on thb 
point, and a dry climate like ours, where no casualty of rain ruins an occasional crop, has 
given Sicily a staple reputation in the markets of the world. There are, nevertheless, those 
who adulterate the article. The whole twigs, leaves and all, are cut np and used for tan- 
ning. Since the cultivation of the plant in Maryland and Virginia the price of the forngn 
article has fallen, as it proves inferior, except for its lighter and clear hue, the American being 
a little grieenish yellow. Yet the latter has risen twenty to forty per cent., while the Sio- 
lian article has correspondingly fallen. 

The writer states that this plant can also be propagated from cuttings, 
roots, stems, or by layers. 

Dr. J. Strentzel gives a brief account of a disease which has recently 
made its appearance in the peach-orchards along the Sacramento Eiver. 
It was first observed two years ago, and appears to be a new fungus or 
lichen, which covers the fruit in ash-colored blotches, and the ends of 
growing shoots in detached masses, spreading out from a cottony tuft of 
a growing germ. The leaves on the affected part drop off Ifeter in the 
season, and the end of the shoot generally dries up. The growth of the 
fruit is not apparently checked, but the thin-skinned varieties, on ripen- 
ing? g^t a puckered-up, pocky, disgusting appearance. The earlier 
varieties are most affected 5 the yellow, among them the Crawford, not 
so much. None has been noticed on the Snow peach. The writer says 
that the present year (1873) the disease has appeared in an extended 
circle, and is causing still greater injury to the fruit. Dr. Strentzel says : 

It is not pretended to assign a cause for this anomalous growth, beyond that the peculiar 
atmospheric condition was favorable to its rapid development. The trees may have been 
also depleted of vitality, or this having been an unpropitious year for the " curled peach- 
leaf," the superabundant sap found a new parasitic consumer. Bat it can be reasenablv 
hoped that some of the usual means employed for the destruction of kindred growths wiU 
be serviceable in this case. That the disease will certainly spread to all p^ts of Califora^ 
can be fully apprehended. The losses thus incurred would be severe to horticnltiirists. 
Thus it is of importance that every experience should be brought to public knowledge, and 
every means of extermination at once tried. The burning of the pruned offshoots should 
be rigidly followed ; the ground around the trees scraped and limed, and the whole orchard 
repeatedly fumigated, early in spring, in favorable weather, bv keeping up numerous smold 
ering fires of spent tan-bark, or damp straw mixed with aspnaltnm or coal-tar. These an 
the most available means for the destruction not only of varieties of mildew, but also of hi- 
numerable noxious insects. 

Several county and district societies make interesting reports^ bat a 
lack of space prevents any allusion to them. The trausacSiions of the 
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California Vine Growers' and Wine and Brandy Manufacturers' Associa- 
tion is regarded as of sufficient importance to demand special attention, 
and therefore considerable space is given to quotations from the annual 
address of G. G. Blanchard, president of the association. Speaking of 
the production of the State for the year 1873, Mr. Blanchard says : 

There will be produced this year from twelve to fifteen millions of gallons of wine, of the 
value of three million five hundred thousand dollars, besides about two millions of pounds of 
grapes for table use, worth about two hundred and fifty thousand dollars, and one-quarter of 
a million pounds of raisins. 

There is not within this State to exceed forty thousand acres planted to vines. Of hill and 
mountain land alone, which is eminently susceptible to the cultivation of vines, there are 
more than eight millions of acres. With reasonable cultivation, and without diminishing any 
of the other productions of the State, we have acres sufficient to produce annually from the vine 
more than two hundred million dollars ; and these lands are mostly unsuitable for any other 
production as a staple. Our highest prosperity will never be reached until the occupation 
of these lands is made an element of legislation — until the subject shall receive encourage- 
ment and aid. Commerce is not to be rorgotten ; manufactures should not be overlook^ ; 
nor our mining interests neglected ; neither should this greatest and most natural resource 
of the State — vine-growing — be made the subject of legislative oppression. • • • • » 
Grape-growing and wine-making are steadily advancing on a permanent basis. The frost 
of the month of April last not only proved disastrous to California, but also to nearly all the 
vineyards in Europe ; and from accounts from there not more than a third of a crop is ex- 
pected to be harvested. 

The phylloxera, which has made its appearance in Europe, has also been discovered in 
California. This may be owing to atmospneric influences, probably, as some think, from the 
large amount of magnetism which has been thrown out through the solar system by the sun 
for the past two years ; and this may have something to do witn generating a particular class 
of insects. It is the opinion of gentlemen who have been eng^ed in the grape-growing 
business for fourteen years or more, that the phylloxera have been among the vines all that 
time, and as yet have done no serious injury. Those vineyards that seem to suffer the most 
have been neglected or have been badly attended to. 

CONNECTICUT. 

The seventh annual report of the Connecticut State Board of Agricul- 
ture for the year 1874 is contained in a volume of over four hundred 
pages. The greater portion of the work is devoted to a discussion of 
the merits of different kinds of fertilizers, and the proper time to apply 
them. 

T!ie usual winter meeting of the board was held at Meriden, Decem- 
ber 17, 18, and 19, 1873. The meeting was a public one, and its prin- 
cipal object was the discussion of such subjects a^ might be brought 
before it relating to the agricultural and productive interests of the 
State. The meeting was opened by the reading of an essay by Mr. T. 
S. Gold, secretary of the board, on the subject of the " sterility of soil, 
its causes and remedies." In his opening remarks the writer stated that 
a good soil contains in itself not only sufficient plant-food to produce 
good crops at present, but material laid up in store, which, by the slow 
action of the elements, and vegetable growth, is gradually decomposed, 
80 as to allow of the removal of a certain amount of vegetation from 
year to year ; and yet there are few soils where this depleting process 
can be continued for a term of years and they continue anything like 
their original productiveness. It should, then, be the principal aim of 
the farmer to so aid and control these natural processes that his fields 
from year to year may become more productive — that two blades of 
jrass may be made to grow where but one grows now. 

Mr. Gold considers the proper conditions of soil of paramount import- 
ance in all successful farming. Where too much water exists, a system 
3f thorough drainage should be instituted, and where there is a lack of 
moisture, irrigation is the only sure remedy. Standing water is ii\ 
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ous to plant-life. It prevents the entrance of air into the soil, hinders 
decomposition, and favors the formation of componnds inimical to v^ 
table growth. Only coarse and useless plants will grow and thrive in 
stagnant water, or on soils where water stands at a depth of two or 
three inches below the surface. These wet, sour soils are composed 
largely of clay, with a subsoil of like character. On gravelly soils, where 
vegetation starts with great promise in the spring, but is soon dwarfed 
and parched by summer heat and drought,' irrigation forms the sareet 
and speediest remedy. The mechanical condition of such soils can be 
much improved by the admixture of clay and loam, thus rendering them 
more retentive of moisture, and better able to withstand a drought. He 
says that extensive irrigation somewhat diminishes the necessity forit 
Where a large surface of water is exposed to evaporation, the air be- 
comes less dry and parchiug as its capacity for moisture is in part sap- 
plied, and the rain-fall is increased. Eain falling from a oload throagh 
the parching air of a desert will be dried up, absorbed, before it reaches 
the earth ; but if the air is saturated, or nearly so, it will not be dimin- 
ished in its descent, but may continually increase. 

Mr. Gold thinks that too much plowing has reduced some land to 
sterility. By continuous exposure to the air, all its vegetable matter 
may become decomposed, its plant-food consumed or wasted, and its 
already too porous state increased. Laying down to pasture for a period 
of years, with tramping the surface by young stock, or, what is still 
better, sheep-pasturage, is regarded as the best cure for land that 
has been thus overworked. If manure can be spared for such land, 
it will give a quick return, but pasturing with sheep, especially if they 
are daily fed with bran or grain, will be found the best means of re- 
storing these sterile lands to fertility. 

Another prolific source of the exhaustion of soils is the repeated plant- 
ing of the same crop for a series of years. Either the elements needed 
for that crop are exhausted, or the land is brought into such a mec^ian- 
ical condition as to be unfavorable for its growth, or some fungus duB- 
ease is developed, as in the case of smut in onions, so that practically 
that land has become barren and unproductive for that particular crop. 
This has given rise to the practice of a rotation of crops, which is a 
wise step toward successful farming. 

Lauds may contain all the elements necessary for the growth of plants. 
except perhaps one or two, and still be barren. Lacking these, useftd 
plants will not grow at all, or fail to perfect their seeds, which are the 
most important part in grain-bearing species. Land is sterile when it 
acks clay or vegetable matter to hold water and ammonia; it is sterile 
vhen the clay predominates too largely — it is too compact; it is sterile 
^h^n it is pure vegetable matter, as clear muck. In the first case an 
r|/piication of clay or muck, or the plowing in of a green crop, is indir 
^ted ; in the second, a dressing ^ *^nd, and in the last the application 

jand or loam. These subs^**^-'*-- ■»-= <>nplied, are called amendments, 
-id often produce ^^'^'i^'*^" - - • i land which could hardly be 
^Tirjered p'^'in^*"!' -• ■ - ••«"""^"9' ^evelopef a fair degree 
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nto a solid clay bank, whether it is manure or anythinf else, will have very little effect 
upon it for a time. It must have time for the chemical coanges to take place. I have as- 
certained to my satisfaction that there is no farm in the State of Connecticut that is able to 
carry cattle enoufifh to make bam-vard manure sufficient to bring the land up to a high state 
of cultivation. Make all you will oy composting and by keeping cattle, you will find that 
you will not have manure enough ; and it is out of the question, in this tobacco-growing re- 

f'on, to pay such prices as our farmers are paying for manures from the cities. • * » • 
maintain that there are salts enough in all soils to produce a crop at any time, even in a 
barren pine plain ; that what it lacks is vegetable matter. It lacks what is called in chem- 
istry geine, or humus, or leaf-mold. Restore this to the soil and you at once restore the 
source of fertility. Salts and plant-food put in connection create a chemical action, and they 
mutually supply the growing plant with food. 

Our secretary has referred to some of our fields which are now barren that formerly pro- 
duced good crops, and the reason is, that by continual cropping the geine, or leaf-mold, or 
vegetable matter, has been nearly all extracted from those fields. Is there any lack of 
potash in those fields f Not at all. Then let us see. The silicates of the soil contain pot- 
ash, and the application of plaster breaks down the silicates and lets loose the potash. There 
is enough in the soil, but it lacks veeetable matter. Restore that, and you then set up what 
may be called a fermentation. In otner words, you make the soil alive, and it is no matter 
in what form you put it in, whether it is in hav passed through your cattle, and put back in 
the shape of manure, or whether you put that hay into tne ground without passing it 
through your animals. 

I went to work after I got my tobacco-crops off, and instead of letting my ground lie 
perfectly barren for six months or more, I plowed it and put in the crop that I could 
make g^ow the quickest, so that I could use the land another year for another crop. 
I found that rye or wheat was the only crop that 1 c^uld use for that purpose. Clover 
is the best crop, because it produces more, brings up the mineral matter from a greater 
depth, and leaves it so near the surface that other plants can feed on the material 
when the clover^plant is dead and decayed ; but it takes clover two years to grow. I find 
rye the next best crop. By sowing a bushel and a peck of rye to the acre, immediately 
after my tobacco is off, I find it produces quite a rank growth during the fall, and in the 
spring, by the time I want to put my tobacco in, the last week in May, or the first week in 
June, this rye is all headed out and in blossom. I took a whole ** stool," as we call it, 
from two of my fields, this last year, and the rye measured 6 feet and 8 inches from one 
field and 7 feet and 1 inch from another. * * * * Xhe whole field would not aver- 
age that, but it would average 6 feet and 4 or 5 inches, standing very thick and growing 
very rank. Well, what is the advantage f Have those plants affected this soil at all in the 
mean time 7 Have they benefited it any f Let us see. The mere presence of a plant grow 
ing in your soil helps bring up to the surface, and to store away mineral matter for the 
comiug crop. It elaborates, in other words, plant-food fur another crop that is to come after 
it. The very action of the living plant in the soil breaks down some of the silicates, and 
puts it into such shape that it wiU give up the potash and the other ingredients a g^eat deal 
more than will be the case if you let it lie perfectly bare. Then, if we plow in that crop 
instead of taking it off, we have restored not only all the plant has gained from the breaking 
down of the salts of the soil, but what the plant itself has made from the atmosphere, and 
eained from the various ingredients ; and in that way I hold that the soils of very barren 
fields can be entirely restored. •*«•»* We must give up the idea that almost all 
the fertility of our soils is to come from the bam-vard. We mnst not skin our land, to begin 
with ; and a man who takes off all his crops is skinning it, no matter what the crop may be. 
We must restore these elements to the soil. Take away the plant-food and you have barren- 
ness ; but in the soil are all the salts necessary to produce a crop at any time. If you have 
a clover-crop growing, a bushel of plaster to the acre will make a considerable change in it. 
Why t Because the very clover-plant itself decomposes that salt, if it is a salt, and the 
sulphuric acid and lime, let loose, act upon the geine of the soil, and the sulphuric acid acts 
upon the silicates, and sets free the potash, and your plant is nourished. In other words, 
you get up a rouud of chemical changes iu the soil just by your manipulation of it, and the 
more you cultivate your soil the more plants you put into it, especially if you plow them in. 

In reply to a question, Dr. Eiggs stated that while it cost him about 
$50 per acre to prepare his land for a crop of tobacco^ by plowing in 
green plants, it costs his neighbors on the rich tobacco lands of East 
Hartford about $300 per acre for manure. 

Mr. Webb believed in turning under clover, rye, or any other green 
crop, as he thought the land was always benefited by it. Still, it was 
often a hard matter to get the consent of one's mind to turn under a 
crop of rye when the bam was empty and tye-straw was bringing $35 
per ton ; but there were cases where it could be abundantly afforded. 
It is often more profitable to turn under valuable crops than to con^ 
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tinually carry them off the ground. He never had any difficulty in 
raising a good crop of wheat after a crop of tobacco. In reply to the 
question as to whether land would continue to produce well after three 
or four years' plowing in of rye and other green crops, he stated that the 
best effects he had ever seen was on an exceedingly poor piece of land 
treated in this way. A^ter a light manuring, he raised a crop of coni, 
and then seeded down the land with small red clover. This was turned 
under in the spring, and corn again planted ; after that, again manured, 
and the following year planted with potatoes, with fish-guano in the 
hill ; then seeded to grass, and, for five years in successsion, he cut a 
heavy crop of hay. The land was a gravelly loam. 

Professor Johnson said that green crops were especially adapted to 
the renewal of light lands. Where the soil is heavy, and contains so 
much water that it is sticky and plastic, and fit to make brick, green 
manuring would do no good. Such lands would be radically improved 
by another means — by the use of lime, which sometimes produces the 
most wonderful effect on stiff clay soils. With a top-dressing of lime, 
lightly harrowed in, the lime will gradually dissolve in water, and as 
the water penetrates the soil the lime goes down with it, is deposited 
in the clay, and intervenes its own particles between the particles of 
clay ; and it will be found, after a season or two, that the plowing ot 
the land can be undertaken earlier in the season. It dries off sooner, 
and acquires a loamy texture, while at the same time it is chemically 
improved. This was the treatment formerly given heavy lands in Ger- 
many ; but thorough drainage is now regarded as the best and only 
permanent remedy for the wetness of heavy lands. As to the import- 
ance of green manuring on sandy soils, Professor Johnson said : 

This matter of (rreen mannring is exceedingly important for our Connecticat agricnlture. 
There are villages and districts in Belgium and North Germany, having dense populations, 
where the country has the appearance of a garden, which, within the memory of man, were 
as barren as any of the land which you may see in the neighborhood of North Haven. 
The improvement of those lands has been accomplished not by any means exclusively by 
plowing in green crops, but that has often been one of the strong points in their renova- 
tion. Take the most barren piece of land you can find and fill it with vegetable matter, 
so that it will hold moisture, and so that the roots of plants may find a congenial place to 
develop themselves, yon will make them capable of producing crops. There is no sdl 
(speaking generally) so barren that it cannot be put on the high-road of improvement in 
tbat way. Fertility comes to it, not from anything which is obtained from outside, with 
th^ exception of nitrogen and other atmospheric elements, but from the soil itself, which is 
made available by the action of vegetable matter upon it. * * * The plowine in ot 
green crops on light, sandy lands, has an analogous effect. You do not, indeed, thereby 
idd anything to the mineral elements of the soil, but you set at work, as Dr. Biggs haa 
laid, that train of chemical changes which makes a soil out of the sand. AU our soils 
"ere once merely rock fragments or rock-dust, and if we repeat the processes which have 
oiiverted rocks into soil, we shall produce soil. We can make soil out of sand by plowing 
^ "jreen crops. 

['here is also a great deal of point in what Dr. Riggs and Mr. Webb have said about the 

u^portance of keeping the soil occupied by vegetation. There is one element of our crops 

^°* must be presented to. them by the soil ; one which is the most costly ingredient of our 

vilizers, that easily runs to waste. It is what we caU ammonia, or, mure accuratelr, 

iitrogon. That is what makes Peruvian guano, urine, and other animal manures, Uke 

^lood, flesh, and the combustible matter of bones, act so energetically. When we pat 

■ * ^fr^n iuto *^^'^ soil, lu the shape of animal fertilizers, if the soil be open and porous, so 

...m;* M. ur\ water, we have, in warm wp***^«t, a rapid alteration of this nitrogen. 

» / nitrates, which are freely soluo. ^ vater, and are not retained by the 

I lied off by rains. Wherever the sui ^''^rtile and capable of sustaining 

,x,t» ler uatur«Uy or by njani'nng. there ♦^ vl '«««ion of nitrates is coutinnaUy 

^-^ Hoii. . " « >»o»;a. r M^ir* I .. IT n'^Y wash away In tho diain- 

*' ^ » »^^v..,. ^.. uv. sulphuric acid, both of whidi 

-.1 ». his thii., s'oiiig on constautly, in many soils. 

*» „ ^*^,^^ 1.. >^ it^p^s a*^'^ ^*-w.m on every good farm, always eoBtaiiis 
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land. Look at oar tobacco-fields and market-fi^rdens ; they mast be fertilized every year, 
at ^reat expense. Mr. Olcott says that $40,000 worth of rertilizers were nsed last year in 
the Silver Lane district, near Hartford, alone. The chief commercial value of these fertil- 
izers lies in the nitrog^on ; that is what this larf2^ sum of money went for chiefly. Suppose 
that land lies anoccapied by vegetation ; every rain that falls carries off the nitrates, the lime, 
and sulphuric acid, in large quantities. If the fields are covered with vegetation, the cur- 
rent is ^oing the other way ; the plants are storing these materials up and keeping them 
from waste. In that respect alone, the growth of green crops on tobacco-land, or any land 
that is rich, serves a usetul purpose in retaining a good share of whatever has been put there 
by fertilizers. 

Tbe doctrine that the farmer must pat back apon his farm as much as 
he takes off, was denoani*ed as noDsense by Professor Johnson. He 
said that those elements taken up in the growth of vegetation and re 
moved from the land cannot be restored. Crops are made in part from 
the soil, and if they are exported, a portion of the soil is exported with 
them. While it is essential that every farmer shall export something 
from his farm, the wisest policy would be that which reduces exports to 
the miuitnum and increases imports as much as possible. In all good 
agriculture there must be an export of the elements of the soil ; but^ 
while this is the case, there is really no danger of an exhaustion of the 
elements of fertility. Time was when all our soil was rock, and the 
process by which this was converted into soil is still going on, and new 
materials are furnished as the old materials are used up. A part of the 
farmer's art is to intensify this process of solution and weathering, so 
as to bring the rocky matter of the soil into material that will feed a 
crop. Fartns should be measured, not alone by superficial, but also by 
cubic measure, as their value depends not so much upon the number of 
acres they contain as upon the depth which crops can fill with their 
roots. 

Professor Johnson concluded by saying that the one grand mistake in 
agriculture, the world over, in the early stages of the development of any 
country, was in spreading ourselves over too much surface. There 
is positive merit and positive gain in concentration. Land should be 
brought to ^uch fineness and depth of tilth, such retentiveness of moist- 
ure, and such richness in all the elements of fertility, that the soil will 
insure a crop under all the ordinary vicissitudes of weather. That was 
one of the glories of the tobacco-field, and for the lesson it teaches in 
the art of enriching the soil, he thought it ought to be encouraged. The 
great difficulty lies in working too much land. It is like going out with 
a pint of paint to paint a forty-foot barn. Both your manure and your 
labor are used at a disadvantage when applied and expended upon too 
great a surface. Concentration in the use of both labor and fertilizers 
is the surest road to successful farming. 

Professor Atwater followed with a very interesting paper on the sub- 
ject of ^' commercial fertilizers at home and abroad." Having spent 
several years in the agricultural colleges and experimental stations of 
Germany, Professor A. devoted a large portion of his paper in illustrat- 
ing the thoroughness of experiments made at these institutions, and the 
great value of the results obtained to the agricultural interests of the 
whole world. In discussing the merits of the more popular kinds of 
commercial amendments, he laid down the following rules or principles 
for determining the value of all fertilizers : 

1. The amount of increase in production which will result from the use of a given artifi- 
cial fertilizer in a given case depends upon the amount and qualitv of the active fertilizing 
ingredients it contains, on tbe one hand, .and the conditions of soil, climate, and crop under 
which it is used, on tbe otber. The latter factors are so uncertain as to render the actual 
solution of the question of pro6t, the determination of the agricultural value of a fertilizer, 
possible only by actual experiment in the field. 
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2. The value of a fertilizers is dependent upon the amount of fertilizing ingredients it con- 
tains ; the commercial value can be determined by no other means than bj chemical analysii. 
The readiness with which their fertilizing elements will become nsefal to the plant, an im- 
portant factor of their commercial value, is largely dependent upon their fineness of palTW^ 
izatiou, and their solubility in water. Scientific and practical experiments indicate, for 
instance, that steamed and very finely pulverized bone-dust is wortn at least a third mora 
than coarsely pulverized bone. Practical German farmers often pay twice as much for the 
former as for tne latter. On the same grounds, phosphoric acid is considered worth two or 
three times as much as superphosphate, that is, in the soluble form, as it is in the insoluble 
form. The greater worth in these cases is due to the greater quickness with which these 
substances become assimilated by the plant, and hence the quicker return of the capital la 
vested. In general, the only fertilizing sub8tanc«»s whose real value bears such a proportion 
to the prices at which concentrated fertilizers are usually sold as to allow of their being taken 
into account in the estimation of the values of the latter, are nitrogen, (as ammonia, nitnc add, 
&c.,) phosphoric acid, and potash. 

3. Ihe chief defects of the artificial fertilizers sold in the United States are the small 
quantity of soluble phosphoric acid in the superphosphates, the rather small content of nitro- 
gen, and in many cases the lack of fineness of pulverization. With a little more acid applied 
in the making of superphosphates, to render the phosphates soluble, a little more nitrogen 
added, sometimes a little finer grinding, and, in the case of bone-dust, a thorough steaming of 
the bones, and omitting a reasonable portion of the ballast of water, sand, and plaster, wmch 
they contain, our fertilizers would compare favorablv with the best foreign articles. This is 
true of the better, the standard wares. As regards cheaper mixtures with which oor markets 
are infested, the consumer would in general be able to buy the valuable fertilizing ingredients 
in other forms, compost them with dirt, muck, and farm-refuse, and thus obtain a much moie 
valuable article, at ver^ much, sometimes five or ten times less cost, than in the form of 
poudrettes and special tertilizers. 

4. The only security, as well for the upright dealer as for the consumer, against the evils 
resulting from the sale of inferior articles, is that guanos, superphosphates, iione-dust, and 
in fact all artificial fertilizers, be sold at prices based upon warranted percentage of nitrogen, 
soluble and insoluble phosphoric acid, or other valuable fertilizing ingredients. The surety 
for these percentages must be sought either in the guarantees of reliable dealers — snch gaa^ 
antees as would be valid for bushels of wheat or yards of cloth — or, still better, in analyses, 
made by reliable chemists, of the wares to bo purchased. When dealers sell their goods and 
farmers buy them on this plan, the preference given to good wares will encourage manofiK- 
turers in making them, and will tend to banish poor ones from the market. 

5. The measures taken by Boards of Agriculture in publishing results of analyses of cur- 
rent wares, and of legislatures in making laws for the regulation of the sale of the same, an 
steps iu the right direction. The only practically reliable security for the just regulation of 
this trade, however, lies in the vigilance of consumers themselves. Whoever buys any arti- 
cle of whose quality he is uncertain, must expect to be cheated. 

To make this vigilance practicable, Professor Atwater says it will b6 
necessary to provide means whereby fertilizers may be analyzed wiOi- 
out too much trouble and expense to the consumer. If such means of 
improvement could be inaugurated here as has been made in England 
and Germany, the saving to our agricultural communities in the cost of 
fertilizers alone would amount to hundreds of thousands of dollars 
annually. As the practice now exists, fertilizers are sold by the barrel 
or ton, but what is sold as such is a mixture of valuable and worthless 
ingredients, whose proportions are too often either entirely unknown, 
or assumed upon untrustworthy grounds; and neither maker nor user, 
merchant nor farmer, can hope for a better state of things until measures 
are taken by which the valuation shall be based upon valid &ctor8 
actually and certainly known to both parties. Many years of irrational 
cropping have so far exhausted the fertilizing elements of the soil in 
many sections of the country that it can no longer yield the bountiful 
return that once rewarded the husbandman's toil. The products of the 
barn-yard and stable alone, even if properly economized, are insafficient 
to supply this lack, so that, in order to get full crops, artificial fertilizers 
become a necessity. Kightly to select, as well as rightly to use these 
articles, requires knowledge and application of scientific principles. 
Whatiner is done must be done by the farmer himself, or through a 
combination of those interested in his calling. Plant nature and haman 
nature are about the same the world over, and the condition of the fer- 
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tilizing market can be improved only by the same means that experience, 
as decisive as it is costly, has forced into use on the other side of the 
Atlantic. 

In reply to a question from Mr. Clift as to whether steamed and pul- 
verized bone, applied in the shape of a fine powder, is not all used up 
in one season, or, if not entirely exhausted, if the remaining nitrogen is 
retained for the next year and crop. Professor Atwater stated that 
Wolff, of the celebrated agricultural school at Hohenheim, had demon- 
strated by experiments that very finely pulverized bone-dust, such as is 
made in Germanv from steamed bone, and is as fine as flour, will pro- 
duce favorable enects upon crops for two or three years, and possibly 
a little longer. With coarser ingredients, the effects will be observable 
for three or four years. Bone-phosphate that has not been superphos- 
phated, cannot ail be used up in one year, but in general may be relied 
upon to last from three to four years or more. 

In reply to a like question from Mr. Linsley, Professor Johnson said : 

There are two fertilizing eletnents in bones : one is phosphate of lime, the other is animal- 
matter, nitrogfen. Now, the phosphate of lime — phosphoric acid — is a thing that wastes very 
slowly from the soil, ordinarily. If you examine the water which flows through the soil and 
is accessible in a drain, w^cII,or spring, you will never find enough phosphoric acid in it (un- 
less it comes from the vicinity of a privy, a barn-yard, or a cemeterv,) to cause any alarm on 
account of the waste of that material. On very highly fertilized soils, which are under- 
drained — a tobacco-field, for example — you find, in the wash, traces of the phosphates, but in 
soils which contain the ordinary amount of phosphates, you will find nothing which need 
cause any apprehension of deficiency or loss. 

The case is quite otherwise with nitrogen. The nitrogen of our soils is a thing which is 
undergoing: constant changes. It is coming into the soil from the atmosphere, and going out 
of ihe soil into the ocean. The process of decay also passes nitrogen directly into the air, 
and when that process takes place, with exposure to air, you may have a washing out of 
nitrogen in the form of nitrates from the soil, so that animal matter is constantly wasting. 
You cannot save all that is put into the soil. The water that washes through the soil carries 
some of it oflf. Therefore, the cheapest way of using a fertilizer is to use it so that its eflfect 
shall be given when your crop is coming. The more active the fertilizer the more economical 
may be your use of it, if you know how and will take pains to use it properly. 

Mr. Albert Day read a paper on the subject of barn-yard and stable 
manure, which was followed by quite a long discussion. During the 
progress of this debate, Mr. Beard spoke as follows in relation to the 
importance and value of muck as a fertilizer: 

I have used mucks in various ways, and made many experiments. I have carted muck 
and put it under shelter, and had the females of the house empty the chamber-vessels on to 
that through the winter, and have obtained a very powerful manure, so much so, that when 
I put it on top of potatoes it killed them ; they never came up ; but when I put it under the 
seed, they did well. In one instance I put some four or five loads of mucK, right out of a 
pond-hole, in a dry summer, on to a pasture, and the result has been to make a fresh growth 
of pfiass there for a number of years. I do not know but that muck has shown itsefrects on 
that piece of pasture-land for more .than twenty years ; I think it has. I have carted muck 
and laid it in the open air back of the house, where my people could empty their various 
washes on it during the winter, and then used it iu the hill, mixing gypsum with it, which 
made a very excellent show. I have used it on potatoes and corn with very good effect, 
and so I have also on tobacco. lam, therefore, satisfied from the use I have made of it — and 
I have beei) using it more or less for some twenty years — that it will pay to cart it out in 
the winter or fall, and spread it on the land, and let the frost act on it, and use it in its raw 
state. It tells well, also, to cart it into the barn-yard, and let it lie there to receive the drop- 
pings of the cattle during the day. 

Mr. Fowler made the following statement as to the results of his ex- 
periments in top-dressing: 

I have for several years pasf practiced top-dressing. I use almost all the manure I make 
upon the surface, either upon meadow or upon plowed ground. The greater part that 1 use 
on my meadows I keep in the yard during the winter season; in fact, I make manure in my 
vard and stables during the entire year; but I apply it directly to the soil. I have practiced 
hauling my manure out of the stables and dumping it in piles. I allow it to remain there, 
without handling it at all, until a short time previous to applying it. The piles are not cot 
28 A 
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ered, but remaiD there exposed to the weather. I have been obli|red to keep it mostly oo(- 
side, exposed to the weather, not having buildings convenient to keep it under coro'; but 
I have stacked it up, and in the winter, or any time in the summer when we had adult daj, 
I would let my men fork over the manure, in order that decomposition might commence; and 
I cannot see that the manure loses any more of its virtue, with the exception of a little on tbe 
surface, than it would if kept under cover. Then I fork it over once or twice, and spread it 
over my meadows just as soon as possible after haying, let the weather be what it wilL It ra 
ceives the fall rains, and the aftermath springs up directly through it. I get a large growth of 
aftermath, or rowen, which holds that manure, and I have never supposed that I lost much bj 
washing or draining. I have realized very good results. I have always had good crops of hay, 
and also of corn, particularly this last season. 1 plowed my sod or turf-ground in May, (it was 
quite late before I began to plow,) and put my manure, which at that time was thoroughly 
mixed, on the surface, and harrowed it in. I put on a heavy coating* of manure, and Dad 
very good results. I think I had the past season as good a piece of com as I ever raised, 
while my neighbors around mo, who plowed in their manure, suffered very much finom the 
dry weather ; and I can show more than double the quantity of corn upon the ground where 
I top-dressed than my neighbors can upon ground where they applied as much manure and 
plowed it in. 

Profeftsor Johnson said : 

You have had here to-night, as you always have had, and doubtless will have for a long 
time to come, opposite experiences, and yet there are necessarily good reasons, as we all un- 
derstand, for the differences in our experience. Fresh stable-manure contains some 70 per 
cent, of water, 25 per cent, of vegetable and animal matters, and 5 per cent, of salts and 
mineral substance. If we put it on a cloths-trainer, and slowly wash it with the rain of a 
watering-pot, we shall dissolve out a portion of the organic matter, (some 2 per cent.,) and 
a portion of the salts, (some 4 or 5 per cent.,) and we shall, besides, drive through the cloth 
some of the fine particles of the manure that do not actually dissolve; but the coarse parts 
will remain on the strainer. The same happens on the ground. The most active fertihiing 
elements are carried into the soil in solution, the undissolved matters which exist in a state 
of fine division are mechanically carried into the soil to an extent depending upon its poros- 
ity, while the coarse matters— the straw of the litter — remain on the surface. ^ 

Now, what happens to the dissolved matters, consisting of humic acid, which gives ths 
brown color to dung-liquor, and of carbonates, phosphates, and sulphates, of ammonia, 
potash, lime, magnesia, and soda f Are they liable to run to waste f No more, it woold ap> 
pear, than if the manure was buried in the soil. Not so much, in fact^ as in the latter case, 
because they have more soil to pass through before they can escape into the springs^ If the 
soil is fine in texture, has enough fine earth, or rather that retentive power over toe soluble 
matters of manure which resides in the fine earth, and which enables good soil to filter out 
and hold in its pores these soluble matters, so that you can put dung-heap liquor into a leach- 
tub half full of such earth, and pure drinkable water will run out below, then you need fear 
no waste. But if the soil is coarse in texture, and water runs through it very rapidly, and 
dung-heap liquor is not much clarified and sweetened by passing it, then the manure may 
suffer decided loss. 

Yet again, in case of the coarse, open soil, if it be full of grass-roots or grain-roots, which 
are ready to absorb the dissolved matters as soon and as fast as the spring rains descend, 
you may lose, indeed, some manure ; but you may also do well to lose a part of it, in ovder 
to put another greater part where the growing crops will be certain to pay back fix all the 
expenditure and give a margin of profit besides. 

On light, unretentive land, bare of vegetation, do not apply manure to the surfiaoe dur- 
ing tbn winter. A principal benefit of stable-manure to such soil consists in mixing with 
the bulky, insoluble niatters of the dung and litter which. are of the most porous and motot- 
ure-holding character, and which operate to counteract the leachy and droughty qualities of 
the soil. On such land hold the manure in reserve, carefully protected by cover if practica- 
ble, and bury it in the soil where the pushing roots of the new-sown crops will find it, and 
where it will be food to the plant not only, but drink also, in virtue of its hygroecopic na- 
ture, all the summer through. The presence of abundance of stable-manure in such a soil 
(enables it to hold a much greater proportion of the rain that falls upon it ; less rain nmsoff 
into the streams ; there is less leaching, therefore, of plant-food ; at the same time there is in- 
ciease of plant-drink. This point can only be appreciated when we know that the evapo- 
ration of water through the foliage of crops amounts to 5,000,000 pounds per acre eveiy 
season, and must go on whether there is rain to supply it or not. 

After having, by any proper system of management, so altered the texture of leachy soil 
that it will hold almost all the water that falls upon it; after "having incorporated with it 
vegetable matter in considerable quantities, and mixed it with coal-ashes — bleached ashes, par- 
haj)s — 80 that the soil has a great many fine pores, and so that the rain penetrates it slowlyt 
and but little runs away altogether, then we have practically a different condition of thingSi 
and need not fear loss by drainage. The more the soil approaches thai state which is in- 
plied by the term '* loamy," the more we can risk our manure upon the surfaee when At 
crop is not there. 

One effect of the surface-application of manures upon soils which are in gmt i 
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with crops, or upon soils not thus occupied, if they are retentive of the element of fertility, 
has been mentioned by Dr. Hatch. That is, a decided effect on the texture of the soil. The 
German farmers have a special word for it ; they call it " fermentation," and have written 
books upon it. There is a kind of texture which is proper to land in (j^ood condition, some- 
thing like that which you find in a well-cultivated garden. It is a thing which is rather dif- 
ficult to describe ; but, when you once understand what it is, you can easily identify it. It 
is a sort of mellowness of the soil. If you take up a board which has been lying in a walk, 
you will see a difference between the soil underneath that board and the soil close at hand. 
There is a friability, a fineness, or something about that soil which is apparently very agree- 
able to the roots of plants. Dr. Hatch remarked that sod upon which manure had been 
lying during the winter broke up more easily and was a different sort of thing from sod 
where this had not happened. 

This quality depends chiefly upon the protection which the cover, be it board, stone, or 
manure, affords against the dashing of the rain, which compacts and puddles the surface, 
and against the drying effects of sun and wind, which tend to form a crust. The shelter 
keeps the earth uniformly moist, and as friable at the surface as it is below, or as its nature 
admits. It also favors the burrowing of earth-worms, grubs, and other insects at the sur- 
face, which otherwiHe must go deeper to enjoy the moisture they require. This shelter, then, 
of Kurf'ace-strewn litter is a cheap tillage, or takes the place of tillage to some extent, and 
on soils of a certain texture is very favorable, or at least it is thought to be by many intelli 
gent practical men. 

Professor W. H. Yeomaus read aa exhaustive paper on the subject of 
night-soil, iu which he gives in detail the various modes of composting 
and preparing it as a fertilizer. A practice which he has followed to 
a considerable extent, and one which he recommends to all, is to furnish 
a quantity of earth and compost-material, depositing it under cover, 
and of easy access, where the slops of the house are daily deposited, 
and so absorbed. When the same is sufficiently saturated it can be re- 
moved, and the operation repeated, being careful to have it fully pre- 
pared before the setting in of winter. Another method is, instead of 
placing the absorbent in a pile, to put it in barrels, into which the urine 
is to be i>oured, and which can be emptied as desired. Some years since 
he tried this method, by filling, at the commencement of winter, a barrel 
with coal dust, upon which urine was poured, until the same was thor- 
oughly saturated and frozen solid, when it was abandoned. In the 
spring the same was used to plant corn by putting about one pint in the 
hill, dropping the corn directly upon it. The result was, that hardly a 
spire of corn made its appearance. It had been as thoroughly killed as 
it would have been with the same amount of the best guano. He 
planted the piece over, however, by striking into the hill with the hoe, 
dropping in the cocn, and again covering. This time the corn came up, 
grew vigorously, and maintained throughout the season a dark, green, 
rich color. Another season he tried chip-dirt, saturated in the same 
manner, side by side with superphosphate, with very nearly equal appli- 
cations in quantity, and could discover no appreciable difference in the 
growth of the com or in the general result. Of the two, that where the 
urine was used, as in the previous case, was of a deeper and richer color 
while growing. 

Mr. Gold gave the following method for the preservation and prepa- 
ration of night-soil : 

I made a tight box of plank about fifteen inches deep, which I put under the privy, which 
opens broad and flat to the rear into a room adapted to preserving and storing dry earth, and 
also the contents of the box. In tiie privy I keep a barrel of dry earth, sifted coal-ashes, 
or somethiug of that kind, which is thrown upon the deposit in the vault every day, at 
least, aud ofteuer, if necessary ; and the contents are removed and thoroughly mixed with 
the dry earth, which is also thrown iu from the rear as often as once a week, and piled up in 
the building. The arrangement is a very simple and cheap one, and, so far, promises very 
good results. I find no trouble from odor ; it is thoroughly restrained by the applicatioQ 
of the dry earth or sifted coal-ashes. You know that when nothing of this kind is used it 
becomes compact Hud forms large masses, difficult fCnd unpleasant to separate and spread in 
the field ; but the application of the dry earth forms an excellent division, so that when tK^ 
deposit is removed it can be done without offense, and may be manipulated and worked o^ 
without difficulty and piled up in a very convenient form for application. 
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Speaking of tbe value of night-soil as a fertilizer, Mr. Clift said: 

I have been in the habit for five and twenty years of utilizing nigrbt-soil — taking the eon- 
tents of the privy as prepared, and spreadinf^r them in the garden, upon my mowing-fields, 
and UBing them m the cnltivation of almost all kinds of crops, ospocially garden-crops, and 
I have eaten and my family have eaten very freely of the various kinds of vegetables and 
fruits that have grown on this soil, which is pretty thoroughly saturated with night-soil. 
I have ni'ver discovered that it has done me or them any harm. The celery that is grown 
with this kind of fertilizer I know to be of very fine flavor, and I prefer to use it rather 
than any other in the cultivation of celery in trenches, where the application has been not 
only of tlie solid contents of the privy, but the liquid manure, of course very grMtly 
diluted, applied to the growing crop. It makes very good celery, it makes good potatoes, 
it makes g^ood sweet com, cfood cabbages, good turnips, and good everything that 1 want to 
grow in the garden ; and if it has done my family any harm, I have never tbuud it oat. 

Dr. Rigga spoke as follows of the eartb-closet system and the value of 
night-soil wlien prepared in this way : 

The earth-clopot system is tme in theory, and it is true in every way ; but, unhappily, it 
has never 'b^en applied until lately, and now not perfectly. The vaults of our privies sbonld 
be so arranged that they should be regular manure- factories, and so that a man can go into 
them in the winter time aud manipulate the manure by mixing dry earth with it. This earth- 
no matter if it is nothing but light, l(«amy soil, what we call yellow dirt, it is just as good- 
should be dry. When it is dry, it mixes with the night-soil and deodorizes it completely .so much 
so, that you could carry it in a snuif-box and present it to your neighbor, and he coald not 
tell of what it was composed. Now, other manures should bo deodorized in the same way, 
but night-soil especially should have that treatment, and should be saved, as was suggested 
by the author ot the paper which was read this morning. The cellar for the composting of 
that material should be so arranged that it can bo easily removed ; we should have it under 
control. I would not place any lime in that chamber of night-soil except in the form of 
sulphate of lime. Coal-ashes have considerable alkali, but it is in the form of carbonate of 
lime. The composition of coal-ashes is carbonate of lime, alumina, and oxide of iron- 
valuable as far as it goes, and very valuable on light, sandy soil. Like the application 
of other carbonates, it makes light land heavier and m(«re adhesive, and it has the contrarj 
effect on clays ; but I should not compost it with any manure any more than I would lime. 
A point in which I think they are lacking in the stables we have visited, although 
the nianap-emont is excellent, is this; the manure lacks packuig. It is the carbonate of lime 
that causes that evaporation or the development of gases, and if it was thoroughly packed 
by those pigs, (that is their tnie field of action, ) they would find their manure much richer and 
much stronger when they undertook to get it out than they will under the present arrange- 
ment. That has been my experience. 1 have tried lime in compost heaps wliere there was 
nothing but vcjreiable matter, and it is very valuable, but in night-soil it is perfectly de- 
structive to its fertilizing qualities ; that is, in the main. I think it causes loss, an tbatitii 
not as frood, or certainly no better than road-scraj)ings, or the soil that we get by the side of 
our fei ees. I think that we ought to have a proper reservoir made, not merely large euougb 
for the excrement, both liquid and solid, to be kept during the year, but to give room for its 
manipulation, b^' throwing on this diy earth to deodorize it. Copperas, sulphate of iron, is 
very good, better than anythhig else, to deodorize a vault. You maj' take the strongest 
manure, and put in a few quarts of pulverized copperas, either in the form of a solution or 
a fine powder, and it will deodorize it so completely without any earth at all that j'ou will hardly 
know what yon are shoveling. It is bettor than plaster in a cellar like the one of which lam 
speakinpf. It costs more, but you can buy it by the quantity at about a cent and three- 
quarters or two cents a pound. You will find that copperas-water, or copperas sprinkled 
i»ver it, will de^xlorize it so completely? that your men will not object to working in it. 

Mr. Wold, of New York, gave his method of securing and preserviog 
the contents of the privy as follows : 

I think a vault is a nuisance. There is a box which slides under the privy, which I onz 
inally had on runners, but I fcumd it more convenient to knock the runners oflF and slip tne 
box on a stone-boat and carry it otf. The box is 4 J or 5 feet long, *i feet wide, and 14 inches 
deep. There is a constant supply of dry earth kept in the privy, and when any member of 
my family uses the closet, a dijiper of oaith is thrown in. It is not a very disagreeable thing 
to do, nor is there anything disagrreblc about keeping the box clean. The stone-boat is 
brought down, the box is raised by a crow-bar, for it is rather heavy to lift, the fftone*boat 
shoved ujidor, and the box is carried off, and the contents put on the top of the ground, or 
worked ri{j:hi into the garden. The manure does not deteriorate if left on the surface. The 
box is i'iii])ti('d a good many tinies a year, although I have but a small family. And the 
more dirt goes in trie better it is, it strikes mo. It works easily. I frequently go in, and to 
the disjiU'-t of th«^ man whose business it is to keep the earth-box full, throw on naif the con- 
tents of the box so as to be sure to have dirt enough. It is always crumbling, so thttttbeif 
is no trouble about applying it. 
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As to the use of coal-ashes, I find that coal-ashes alone do not do very well. 'Even in the 
winter time ifcoal-ashes are used and th^re comes a warm spell, there will be a little too much 
disagreeable odor, and we are so free from odor that we are fastidious. But even with coal- 
ashes alone there will be nothing like the odor from an ordinary privy. But coal-ashes mixed 
with one-quarter earth are perfectly efficacious in cold weather, and even in warm weather. 
Coal-ashes mixed with wood-ashes we do not use at all ; we only use the coal- ashes that 
come from base-burning stoves, where the fire is not kindled every day. I should think that 
a moderate per cent, of potash would interfere with the effect of coal-ashes seriously. I consider 
that earth mixed with the manure in that way does not interfere with that kind of fermented 
tion which would destroy any seeds of disease which might be in the manure ; and I pre- 
sume that if the London sewage could be in any way caused to ferment before it is applied 
to the grass, there would be no difficulty, except what arises from the application or too 
much of anything which produces excessive growth ; and it is a question whether the typhoid 
fever of London, which is said to be caused by the milk, is not due to an excessive applica- 
tion of manure causing an unhealthy growth of vegetation, which produces similar effects. 

In regard to the saving of liquids, chamber-lye, and such things, I think that certainly 
they ou^ht never to be mixed with solid manure, because it makes such a disagreeable thing 
to handle ; but if a load of muck can be placed under cover somewhere, where the chamber- 
pail can be carried, or even a load of ordinary stable-manure, it will absorb an immense 
quantity of cbamber-lye and slop-water. It had better bo composted afterward, unless you 
want to use it very rich. • 

Professor Johnson said: 

In saving night-soil by the earth-closet system, the earth must be fine and dry, and 
enough of it must be used each time to take up all the liquids, so that the mass always ap 
pears dry on the surface. I have used the ashes of anthracite and of Franklin coal with 
entire success. • • « xhe manure thus made is not concentrated, and does not compare 
at all with guano, for the reason that the four ounces of faeces and the pound of urine sup . 
plied in one stool receive, I should say, some two pounds of earth to absorb and deodorize 
them, while the fseces' con tain but 1 per cent, of phosphoric acid, and 1.5 of nitrogen, and 
the urine but 0.6 per cent, of nitrogen, and not more than OJ of potash and 0.5 of phos- 
phoric acid. These quantities simply manure the earth used to defecate the excrement. In 
a sample of earth that had been passed six times through an earth-closet I found but 0.17 per 
cent, of phosphoric acid, 0.09 per cent, of potash, and 0.24 of nitrogen, of which last one-third 
was in the form of ammonia, or passed into that form on treatment with an alkali. Dr. Gil- 
bert found that such use of earth by generously-fed persons increased its proportion of nitro- 
gen by about 0.15 per cent., the earth being used in such limited quantity that it remained 
moist throughout. Dr. Voelcker found that soil from the earth-closet ot a prison gained 
about 0.7 of nitrogen with each repetition of its use; the gain of phosphoric acid was 0.11 
per cenL 

The limits of this work forbid further quotations from many other 
able and valuable papers contained in this. report. The address of Pro- 
fessor Johnson, the essay of Rev. William Clift on the subject of "Ma- 
rine Manures," the discussion on the g:eueral subject of plowing in green 
crops for manure, and the value of salt, lime, ashes, gypsum, or other 
mineral fertilizers, bones, guano, superphosphates, and other commer- 
cial fertilizers, will all have to be passed over with this very brief men- 
tion. 
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Department of Lands and Agriculture — Victoria: Second Annual Report of the 
Secretary for Agriculture, Melbourne. By authority. John Ferres, Government printer. 
1874. 364pp.,8vo. 

Subjects treated, style, printing, binding, illustrations, all make this 
report a credit to those engaged in its production, especially when it is 
remembered that the colony only dates back to 1788, and that the office 
of "secretary of agriculture^ was created only eighteen months before 
this report was issued. Coming from that remote Australian world, of 
which Victoria forms only the southeastern portion, where not only t 
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seasons, but much of nature beside, are the reverse of onra, this report 
is strangely interesting to us. We are often recalled to note that their 
spring is our fall, and their sutnmer our winter, and to wonder at differ- 
ences in our climates ; yet similarities in some fruits and products, and 
wants similar to ours to make their department more effective in ex- 
tending its benefits and increasing agricultural knowledge and skill 
among the farming classes, make them seem not so very strange aflter 
all. In that newer field and younger department we find passages of 
experience like our own, and see that already are they learning the eviU 
of continual cropping, and dreading the cost in time, labor, and money 
needed to restore the earth's productiveness by a better system of tillage 
and plentiful manuring. The management of farmers' clubs, and fairs, 
and best modes of encouraging improved cultivation by prizes, are also 
considered. Appeals are made for increased force in the department; 
for establishing an agricultural :ind botanical museum ; and for an ex- 
perimental farm, where foreign seeds and plants may be tested under 
the supervision of the depart nent itself. Wishing it success in all 
these directions, we turn to the subjects treated in the report. 

"Iloivculture is making rai)id stridesin Victoria ;" but with a prospect 
of requiring frequent renewals of the plants. 

Flax culture has not yet been satisfactory. "Failure has been attrib- 
uted, generally, to the excessive dryness of the spring and early sum- 
mer months, and the frequent recurrence of hot winds,'' to which are 
added '*the scarcity of labor, and the want of implements to supersede 
hand-work in the operations of harvesting and after-treatment." " The 
improved flax-pulling plow," by Mr. Gray, of South Australia, is com- 
mended ; but as premiums of £150, £100, and £60, respectively, are 
offered for flax-harvesting machinery, we suppose it is not all that is 
desired. 

Vineyards flourish, free from disease, (except occasional "black spot" 
and Oidium tuckeri^) and e specially from that scourge, the Phylloxera 
vastatrix ; and as the vines 'increase in age, the wines bid fair to equal, 
if not excel, the best wines of Euro[)e. 

The manufacturers of beet-sugar have not yet been able to secure the 
government premium of £5,000, less than 100 tons being produced **by 
any one factory, from beets grown in Victoria ; " whereas 600 tons are 
required, or at least 100 tons for a proportional part. 

The first silk-worm eggs (called "grains") were introduced by Mrs. 
Neil], in 1873 ; and though successful, there ha^ not been sufficient time 
for much progress. 

Wool-giowing is an iniportant interest in Victoria, as in Australia 
generally ; but is menaced by the increase of parasitic diseases among 
sheep, especially the fluke-worm, hydatids, and, latterly, a stomach 
"tliread-worni," (filaru,) The causes assigned are increased humidity of 
some seasons; fencing " runs, " so as to confine the sheep to infested 
pastures; and extirpating salty and bitter herbs by overstocking, or by 
introducing tame grasses. Remedy and prevention are to be sought in 
drainage, in the restoration of bitter and saline plants, (hoarbound is 
specially named,) in abundance of fresh and clean pasturage, and in dis- 
pensing with dogs, whose "droppings" contain eggs of the parasites. 
For cure, the following medicines are prescribed : Dissolve 12 ounoes 
niter in 100 ounces water, to which add 50 ounces sulphur. Stir well, (as 
sulphur is insoluble,) and give a ont^-ounce dose four times, at intervals 
of ten days, the sheep to be allowed access, all the time, to a mixture of 
salt with 10 per cent, of sulphate of iron. "This remedy has proved 
marvellous in its results, every sheep which has been treated having 
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recovered." In another case, one gentleman "lost last year £10,000 
worth of sheep ; this year ander treatment, his losses have been nnder 
£10.^ The other effectual remedy is, make as strong a decoction of 
hoarhound as possible, by boiling the herb well; and with a bn Hock 
horn give each sheep a wine-glass full on an empty stomach, three or 
four times, at intervals of three days. The salt and sulphate of iron is 
to be used with this remedy, which has proved a specific, also, in all 
cases of worms. It was first suggested by noticing that sheep in a 
paddock where there was abundance of hoarhound were healthy and 
strong, while most of the others were badly affected, another hint to 
supply pastures with plenty of such bitter and salty herbs as sheep will 
eat. 

The following native grasses (handsomely illustrated in the report) 
miglit prove worth a trial in some sections of our country. We condense 
the descriptions, and remind the reader that their summer is our winter. 

Poa Australis — Broad-leaved meadow-gra^s. — Perennial ; flowers in 
December ; average height at time of flowering 3 feet ; leaves smooth, 
flat and very long. Thrives on rich soil, in high, cold, and dry situa- 
tions. A nice tender grass when young. The herbage is of little value 
when suffered to grow old. If grazed or cut down close every year, 
it would afford a good supply of %kluable winter food. 

Festuca dives — native oat-gra^s. — Perennial ; in flower during Decem- 
ber ; general height 6 feet ; grows on the Australian Alps and the 
mountainous country east of Melbourne. Although a large plant, every 
portion of the leaves and stem is succulent and tender, and it does not 
grow in coarse tussocks. On rich land it ought to yield a very large 
crop of hay ; for which it is better adapted than grazing. The writer is 
of opinion that when cultivated, it will be one of their best fodder- 
grasses. 

Diclielachne crinita, — Perennial ; flowering in December, and seeding 
freely, lu favorable (that is, rather dry) situations, this grass grows 
over 3 feet high, standing the heat well. It is an excellent pasture- 
grass, thrives well with kangaroo-grass, and flowers about the same 
time. The two make excellent hay, or, if grazed, a very fattening 
mixture. 

Danthonia racemosa — Bunch danthonia, — Perennial; usual height of 
stem 1 to 2 feet; flowers in December, sometimes earlier; a good seed- 
bearer. This is the principal grass of which a large portion of Victorian 
pastures is composed. It is very hardy, and bears overstocking better 
than any other grass. If attended to, it would make a close turf. Its 
nutritive properties are considerable. It appears to thrive with rye, 
grass, and clover, which many native grasses will not do. 

Anthistirla Australis, A. ciliata — Kangaroo-grass. — Perennial ; average 
height under 3 feet, but on rich, unstocked land much higher, with 
strong, penetrating, fibrous roots ; in flower during December. It forms 
generally but few perfect seeds, and these do not germinate readily. It 
is the finest and most useful of all the indigenous grasses. It begins to 
vegetate early in November, when all stock should be taken away until 
it is in flower. From that time until winter it proves an excellent fat- 
tening grass. It keeps green during the summer^ but turns a little 
brown in autumn, when its nutritive qualities are at the highest. With 
a sufiBciency of this grass, a little turned by the sun, the working power 
of horses and cattle can be taxed to the utmost. They keep in better 
condition, doing hard work, on this than on any other description of 
native forage. If closely grazed by sheep or cattle all the year round 
it soon dies out 
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Paspahim dilatatum. — A perennial, rather late springing grass, with 
plenty of radicle leaves; roots numerons, strong, penetrating; steins 
about 2 feet high ; be<?ins to flower in January, and eontiuues to pro- 
duce seed until the end of March ; keeps green during the hot weatJier. 
This, in my opinion, is a very valuable grass; • ♦ , a flrst-class 
grasH for grazing purposes. 

Poa Brownii^ Er<xgroHtis Brownii, is said to produce abundant foliage, 
to keep its verdure during the driest summers, to be a good fatteniug 
grass, and to bear hard feeding. 

The following table may serve to show the general character of the 
climate, and especially the extremes of heat and cold, and the amoant 
and times of rain-fall, to which the foregoing grasses are usually sub- 
jected. The climate of Melbourne, where the observations were made, 
is approximately that of VictoriH. 

The following table gives the maximum and minimum temperature, 
(as shown by a self-registering thermometer, in the shade,) and the 
rain-fall, for each month in 1873, at Melbourne, Victoria : 



Date. 



a 

H 



January 20. . 
February 16. 

March 5 

April 7 

Mays. 

June I 

July3l 

AnguHt 38... 
September 2fi 
October 16.. 
November 4. 
December ... 



101. 
102 

95. 

85. 

70. 

68 

63. 

71. 

79. 

89 

84. 
101. 



31 

I 

24 

28 

29 

16 

18 

15 

I 

5 

12 

14 



BB 



47.1 
49.1 
43.4 
43.3 
37.6 
37.0 
30.2 
39.6 
34.5 
35.6 
43.6 
44.9 






65.8 
68.0 
62.6 
61.3 
56.0 
53.4 
47.8 
58.9 
54.6 
59.7 
58.3 
67.3 



SL(NB 
4.617 
1.8M 
8.087 
1.310 
8.6B8 
1.399 
3.079 
3. 579 
8L981 
1.409 
aSD9 



The following, on agricultural education by the state, is couclusively 
stated : 

It is high time, now that the church, the law, and the sword have their colleges sup- 
ported bj the state, that th^) plow should jhave hers ; for I contend it is as much a matter of 
national policy to teach the people how to feed men scientifically as 19 kill them ; and that 
a kuowleds^ of how and upon what we subsist is as essential to the moral well-being of a 
nation as is a knowledge of divinity aud law. The instruction of the rural classes in the 
principles which govern the practice of agriculture is a subject which I would commend 
to your serious consideration. 

And the following, on the taxation of the farmer's land instead of his 
skill and industry, is suited for ^' all meridians." The secretary proposes 
a classilication of lands, ^' according to their natural capabilities," as a 
basis for assessment and taxation, and adds : 

It seems to me a monstrous thing that a man who, by the combined application of indus- 
try, capital, and intelligence, has converted a barren, schistose hill into a well-managed and 
productive vineyard, should be subject to a higher assessment than the person who owu 
or occupies the adjacent lands of equal natural fertility, or than one who owns a Tast ex- 
tent of the most naturally-productive lands of the colony, because such lands are devoted 
to none other than pastoral purpo.ses. It seems to me that under such a system a man's 
industry is taxed, not the land, which, by the application of such industry, is made to pro- 
duce a higher return per acre than lands of equal or even greater productiyenesa. This 
subject is one wtiich demands attention ; for it lies at the foundation of the unlocking of 

a vast, aud, in the highest degree fertile, extent of territory, and its application to 

profitable ends. 
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Such a system would hold out rewards to the industrious and skill- 
ful, and be" whip and spur" to the listless and indolent land-owners of 
wild and badly-tilled lands, whose would be the heaviest taxes and 
smallest products. 

The secretary notices approvingly the proposed system of interna- 
tional exchanges of reports and other agricultural documents, and of 
field and forest products likely to be suitable and profitable. And un- 
der this head he acknowledges the receipt of reports and seeds from 
this Department, and mentions forty specimens of Australian seeds, 
and thirteen species oi Eucalyptus^ besides seeds of Eucalyptus globulus, 
(blue gum,) and E, rostrata, (red gum,) sent iu return. 

The volume contains, besides the report of the secretary, the report 
of the chemist and a report on the state forests. These are followed 
by papers on agricultural education ; on hop-cultivation ; on agricultu- 
ral shows ; on worm-diseases in sheep ; on the white-eyebrowed wood- 
swallow, (an eminently useful insect-destroyer;) on flax and flax-ma- 
chinery ; digests of various laws and regulations affecting farmers — all 
by the secretary of agriculture — and on Victorian grasses ; on diseases 
among stock; on orange-culture; on Australian wood-boring beetles ; 
on the apple, (in which several American kinds are honorably named ;) 
on the meteorology of Victoria ; on silk culture ; on the state of agri- 
culture in the Burrumbeet, Dean, and Smeaton districts, by various 
writers. By the foregoing it will be seen that this report, in its general 
outline and frame-work, is not much unlike the annual report of this 
Department. 

Sixth Annual Report on the Noxious, Beneficial, and other Insects op thb 
State of Missouri, made to the State board of agriculture, pursuaDt to an appropria- 
tion for this purpose fiom the legislature of the State. By Charles V. Riley, State Ento- 
mologist, Jefferson City. Regan & Carter, State printers, 1874. 8vo, pp. 169. 

A good report, creditable alike to its author and to the State which 
retains his services for its farmers and fruit-growers, and gives the re- 
sults of his hibors in this neat and convenient form to the world ; for, 
at Mr. Riley-s suggestion, the board of agriculture has published his 
report in this separate form. The adoption and extension of this plan 
by other States might prove economical, as the number of reports of 
dry ''- proceedings ^ might be much lessened, if separate, thus saving 
paper and press-work. 

Mr. Riley, and probably some other entomologists, including the one in 
this Department, make a curious misapplication of a new term — *' insect- 
icide " — which we hope will be stayed before it overflows the analogous 
words " homicide,^ ** suicide," *' infanticide," " regicide," &c. He ap- 
plies the word to the instrumeut or thing, instead of the person using it. 
For the sake of precision in the meaning of words similarly derived, let 
the analogy of all the '' cides^ be preserved. 

In '' Notes of the Year," Mr. Riley places supplementary notices of 
insects pre /iously reported, as the codling moth, the Colorado potato- 
beetle, the cotton-worm, and the canker-worm, with notes of remedies 
proposed. Under the heading " Insects injurious to the grape-vine," he 
brings all the facts previously published and recently ascertained, that 
the grape grower may clearly see " all that is known of it at the pres- 
ent time." This portion is elaborately illustrated, and has an appendix 
giving the different types of the Phylloxera, and descriptions of the " true 
grape-vines of the United States," from the pen of Dr. G. Engelman, 
pointing out those which best resist insect-ravages, and should there- 
fore be selected as stocks on which to graft the more susceptible i rie- 
ties. '' The blue caterpillars of the vine," comprises previous and f» 
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observations on several species of grape-vine worms. Notices of the 
red-legged bam-beetle, the cloverhay worm, the legged maple-borer, 
the raspberry-root borer, the northern brention, and the jampingsa- 
mac-beetle, close his report on injurious insects. 

But one beneficial insect, the white-grub parasite, is noticed, and 
two harmless insects, Dominican case-bearer and the Yucca moth. 

The report closes with what, from its poetry and warmer style, ap- 
pears to have been most interesting to its author, and will probably be 
most so to the general reader — a notice of two beautiful haqkberry 
butterflies, and four species of katydids, with illustrations of course. 
The latter he considers to be more appropriately named " tree-hoppers'' 
than <^ grasshoppers," and that most grasshoppers should be classed 
among the destructive '• locusts," where, in fact, they really belong. 

The first illustrated ^' katydid," named the " angular-winged," is the 
insect very generally known elsewhere as the " stocking- weaver ;" the 
love-notes of the male being very like the continuous or elou^ted 
" chirr-r-rr " of the old common stocking-loom, when forming the *' stitch- 
es ;" and the " chick, chick" of the female, in reply, being like the 
sound of the change in the loom to form another row of" stitches." So 
exactly similar are these sounds to those of the loom, that it is hoped 
that Mr. Riley will hereafter recognize their title to the popular name; 
especially iis he says that ^' popular names are just as desirable for our 
better-known insects as for our common plants or larger animals. They 
have, indeed, one advantage over scientific names, in that they do not 
fluctuate with every change in classification." It will be pleasing news 
to many that " these insects make quite interesting pets, and if accommo- 
dated with a good-sized cage, will pursue their duties and their pleas- 
ures almost as unrestrainedly as if in their native tree-tops. • • • 
They will sit quiet while their cage is being cleansed and fresh supplies 
of leaves introduced. • * * I even succeeded in keeping some in a 
warm room, feeding on apples, up to December 6, 1869, or more than two 
months after the unhoused specimens had ended their autumn feast and 
retired to endless rest." 

Another is the " narrow- winged katydid," most abundant in Northern 
New England, with its soft, low note, " zeep, zeep," seldom repeated 
more than twice in succession. It is not a full substitute for the r^ 
" katydid," ('* broad-winged,") so abundant in the Middle States, with 
its love-song of " katydid," in a high, sharp key, followed by •* ka^- 
didn't," in a gruffer tone and lower key, and presumably by its partner 
in the discussion. 

The descriptive portion of the report closes with description and 
illustration of the ^' oblong- winged katydid," when a copious index cloa^ 
the volume. 

The value of entomological knowledge is thus set forth by Mr. Biley, 
when treating of the Phylloxera^ the great enemy of the grape-vines of 
Europe : 

The Franco-Prussian war, with all its fearful consequences to France, has passed awsY. 
The tive luilliards of francs ($1,000,000,000) have been paid as indemnity to her victon, m 
so short u tiuie that the civilized world looked on in wonder and astonishment ; yet this Utile 
Phylloxera, sent over, doubtless in small numbers by some American narseiyman a few jeen 
since, continues its devastating work, and cost« that unfortunate country minions of nancs 
annually. The last German soldier has been removed, at terrible cost, it is true, firom 
French Hoil, but the Phylloxera army remains ; and if another five milliard of francs ooald 
extirpate the last individual of this liliputian insect host from her soil, '*la belle France** 
would be cheaply rid of the enemy. Had the world, twenty years ago, possessed the kiMwI* 
ed^e we at present have of this insect, and of its dangerous power, a few francs might hsvt 
oriprinally stayed its invasion of that great vine-growing and wine-makioff eonntry. Needs 
there any more forcible illustratiou of the importance of economic entomology t 
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Homes, and How to Make Them. By £. C. Gardner. Illustrated. Boston : James 
R. Os{;:ood & Co., 1874, pp. 314. 

A lively book on a weighty subject, or, rather, a grave subject so 
treated as to be interesting, sprightly, and even humorous at times. It 
is in the form of letters between an architect and his friends, Mr. and 
Mrs. John, who subsequently bring forward their fellow home-seekers — 
Mrs. John's *' sister Jane,'' and a " schoolmaster," who proves to be the 
particular friend of ''sister Jane," and lastly Mr. Fred and his wife, 
who are *' eastern people westernized." Each, in sundry letters, pre- 
sents his or her peculiar wants and wishes in regard to a home, its con- 
veniences and adornments, and its size, from two rooms up to a goodly 
mansion ; on various locations, from a side-hill to a goodly elevation, 
and with or without basement or towers or mansard. All kinds of ma- 
terials are discussed — stone, part stone and wood, wood, stone and brick, 
and brick alone. The construction and material of each portion is con- 
sidered — foundation, cellar-walls and partitions, outside and inside 
walls, roofs, chimneys and flues, floors, ceilings, and partitions. The 
arrangement of kitchen and rooms, closets, pantries, &c., is attended to; 
paiutiug and papering are considered, and warming and ventilation fully 
discussed. In short, nearly everything that pertains to the security, 
durability, comfort, convenience, internal and external- beauty, cost^ 
economy, and fitness of a home, is treated as fully as can be expeoted 
in a volume of this size. As the author says in his preface, ''Thfsflt 
letters between the architect and his friends are composed of hints and 
suggestions relating to the building of houses. Their aim is to give 
practical information to those about to build, and to strengthen the 
growing demand for better and truer work." He hopes, also, to move 
his readers '' to a more cordial hatred of whatever is false and useless, 
and love for the simple and true." 

His hatred of architectural lies and painters' shams is refreshing in 
these days of imitations of stone, marble, and grained woods ; and the 
reader can hardly fail to imbibe useful instruction with amusement, as 
the architect answers the various questions, combats the false tastes ' 
and wrong notions, and meets the objections of his correspondents, 
giving to ea€h the needed information in regard to all the requirements 
of a good home. 

Report op the Condftion op the Sea-Fisheries of the South Coast op New 
England in 1871 and 1872. By Spencer F. Baird, commissioner, with sapplemental 
- papers. Washinp^ton : Government Printing-Office, 1873, pp. 852, with maps and nomer- 
0!is illustrations. 

A goodly volume, which well sets forth the importance of the "agri- 
culture of the sea " in this terse opening paragraph : 

The importance to the United States of the fisheries on its coasts can scarcely be exag- 
gerated, whether we consider the amount of wholesome food which they yield, the peca- 
niary value of their products, the number of men and boys for whom they furnish profit- 
able occupation, the stimulus to ship and boat building which they supply, and, not the 
least of all, their service as a school for seamen, from which the merchant marine as well as 
the Navy of the country derive their most important recruits. 

The decrease of fishes on the coasts that have been long and heavily 
drained by human demands, is probably dependent on the habits of 
most if not all fishes to return to the same spawning-places year after 
year. Of late years the decrease has been more rapid on the coast here 
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reported, because of the iucreased population to be supplied ; the greater 
facilities by railways, and in the use of ice for packing, for extendiug 
sales into remote sections of the interior ; the waste and even reckless 
destruction of spawn and of fish in endeavors to get the largest supply in 
the shortest time; the manufacture of oil and manure from fish; and 
the dimiuished supply as food for other fishes, thus compelling the feed- 
ers to seek other places for feeding. 

As a thorough investigation of all these and other points; was neces- 
sary to a correct result, the inquiries took a wide range. In addition to 
the above-named causes of decrease, the commission examined into the 
effects of changes in the temperature of the waters and of pollutions of 
waters by the waste of manufactories and the sewage of cities ; the 
amount and condition of fish-food ; tiie habits of the fishes, and the 
diversion likely to be caused in those habits by the changes above noted, 
and the interference of inventions for fishing. And the products of 
some of these investigations were also used to add to the collections 
for the National Museum at Washington, and for other important 
museums elsewhere. 

The conclusions arrived at, as to the proper mode of preventing farther 
decrease, and insuring an increased supply of food-fishes, the commia- 
sioner has embodied in an act, (which has been submitted to, and amended 
and approved by, the best authorities among all parties most interested,) 
which is to be made a law and enforced by the States of Massachusetts, 
Ehode Island, Connecticut, and New York. This act is to provide f<» 
the prohibition of capturing fish in traps and ponds, from 6 p. m. on 
Friday until C a. m. on Monday — three nights and two days in each 
week — dnring the six weeks of the spawning season. This measure, all 
admit, will allow a gradual increase of the number of all fishes, without 
material interference with the interests of any persons interested, except, 
perhaps, a few middle-men. Intelligent fishermen gave assurances that 
they would gludly welcome a law to that effect. To secure its easy and 
certain enforcement, all ponds and traps are to be licensed, and an in- 
fraction of the law is to work forfeiture to the State, and a transfer of 
the license to the informer. This will render official' surveillance by the 
State nearly unnecessary — the law will almost enforce itself. 

Should these States neglect or refuse to enact such a law, it is then 
urged that Congress pass a law absolutely prohibiting " the erection of 
any fixed apparatus for taking fish, after a period of one or two years, 
on the south side of New England and on the shores of Long Island, 
which constitute the spawning-grounds of the shore-fishes referred to.** 
The " one or two years," would allow the present owners to wear out or 
use up their apparatus; and the absolute prohibition following, would 
restore the original abundance in much less time than the more gradual 
measure proposed for State action, while it would leave all fishing open 
to fishing by hook and line, seines, and gill-nets exclusively. Thus the 
markets would be more regularly supplied, and the business and its 
profits be divided among a greater number of persons. Absolute pro- 
hibition by the United States is required, that it may be able easily to 
enforce the law. An occasional patrol along the coast by vessels of the 
revenue department, to confiscate all apparatus used in violating the 
law, would be all that is requisite. 

There are many other matters of interest in the report, and many 
valuable papers elicited by the inquiry, but this brief notice of the re- 
port proper of the commissioner will suffice to indicate what will meet 
the reader's attention should he incline to consult the volume itselE 
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Proceedings op the Florida Fruit-growers' Convention and Association, held 
AT Pilatka. November JO to 12, 1874. Jacksonville, Fla., office of the Florida 
Agriculturist, 1874. Double* column, large 8vo, pp. 26. 

A pamphlet full of needed valuable information, so that large 
extracts may not be amiss. The convention, held on November 
10 and 11, organized a fruit-growers' association for the State, which 
closed the meetings on the 12th, after choosing Mr. P. P. Bishop, San 
Mateo, president, and Mr. C. Codriugton, Jacksonville, corresponding 
secretary. 

Cotton and sugar, already largely produced in West and Middle Flor- 
ida, and also in East Florida, were only named incidentally; the discas- 
sions turning mainly to the culture of oranges, grapes, and bananas, and 
the means by which they could be most cheaply and speedily transported 
to market. 

Mr. Means, of Orange Lake, in orange growing, prefers budding, 
protecting the trees for a year or two on the south side by a stake with 
a little moss suspended from it, and never lost a tree by cold. His 
grove is on the west side of the lake, but he thinks the east or south 
side better. He recommends northwest water protection, but if it can- 
not be had, then ^* as high a point of land as possible, as the high 
lands are less liable to spring frosts than the low lands. He had bud- 
ded the same tree on the north and on the south side, atid the frost had 
killed the bnd on the south side, while the one on the north side had 
lived. He had never yet seen weather cold enough to kill two-year old 
trees, and thought that anywhere south of Pilatka one need never lose 
a tree by cold." He advised trimming sparingly, as the leaves served as 
a protection to the body of the tree, both from sun and frost. As to 
insects, the remedy is freedom from weeds and grass, and judicious 
manuring. ** No insects were ever found on hardy, healthy trees.'' 

Mr. Strong, of San Mateo, read a paper on Florida and its produc- 
tions, in which he said, " It is in the line oi fruit that East and South 
Florida will mainly operate. In this the orange is Mng^ superior to all 
others, the most hardy, the easiest to cultivate, and the most profitable 
in Its cash returns.'' He said that Florida is the only section in the 
Union where it can be grown to any great extent with success; and 
there is no fear of overstocking the markets, as consumers will in- 
crease more rapidly than the supply and facility for cheap transporta- 
tion to the North and West. 

Mr. Bid well read.au essay on grape culture, which is yet in its in- 
fancy, but very promising. He has tested forty varieties, and recom- 
mends the Hartford, Delaware, Crevelling, Ives, Concord, Rogers, (14, 
15, and 19,) and Telegraph, for early ; and Salem and Rogers No. 1 for 
late. He said, " I find an entire absence of mildew on either leaf or 
fruit, and, with the exception of a few varieties, a remarkable freedom 
from rot," and thinks that " the time is not far distant when thousands 
of acres will be devoted to its culture, and the grape will form an im- 
portant article of commerce." The season for planting is from November 
15 to March 1 ; the soil, high lands, or well drained; if poor soil, man- 
ure well with a compost of leaves, muck, rushes, marsh-grass or stable- 
manure. He prefers stakes to trellis, and does not plant the crown 8 
inches below the surface. He plants the Augusta striped melon between 
the vines, and for the past five years has netted 40 cents apiece on his 
melons in the New York market. 

Of the Scuppernonggrape, Mr. Adams said that "a yield of 2,200 gal- 
lons wine to an acre had been known," and that " 1,000 gallons is a cer- 
tainty." He prefers the trellis for it and its varieties, and great distau 
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apart are required. According to Mr. Martin, "vines planted 40 feet 
apart will cover the whole ground in ten years.'' Mr. Martin also said, 
"I do not believe that any one knows when the Scuppernong is fully 
grown. If it is properly manured and arbored there is no knowing how 
far it will spread." It ripens a fortnight earlier and makes a better wine 
than when grown in its native North Carolina. 

Mr. Eichelberger, of Ocala, read a paper on growingbananas. His grove 
is on " the southern exposure of a hill * * protected on all sides by 
high forest-trees," and some trees left standing in the plantation. (He rec- 
ommends the Eucalyptus as suitable, if a protection of trees is to be grown.) 
In his grove he planted orange and banana rows alternately. He com- 
menced in 1852, but could raise no fruit. Twelve years after he began 
again, and sheltered his plants from cold during the winter by wrap- 
ping the stems with green moss; the plants became acclimated, and now 
produce fruit without ^ny protection. I^ a tender top is nipped, about 
the 1st of February he cuts it off down to the living center-leaf, which 
then shoots up, <^and if the plant is sufficiently matured it will bear 
fruit the sjlme year, and no subsequent frosts will injure the plant.'' He 
grows three varieties, but recommends the common banana as the best 
On the contrary-, Mr. Jamison ^^ did not think much of the common 
banana," except for cooking, and declared ^Hhe Martinique is the best 
variety," but agreed with Mr. E. that "any kind can be cultivated here." 

Besides the discussions on fruits, modes of cultivation, protection, 
gathering, curing, and packing for market, diseases and insects, and 
their remedies, were also discussed. The orange " blight," (variously 
termed "die back," "damping off," &c.,) was treated by one individual 
as caused by an insect, (just as, some years ago, the " black knot'' 
was supposed to be by many at the North,) but Mr. Fowler, of Port 
Orange, who said he could cause it in almost any case, and had some- 
times cured it, declared that the ]>rimary cause was unhealthy soil, 
or bad treatment, producing a tendency to disease ; the spores of 
fungi already floating in the sap took advantage of this tendency, 
greatly aggravated its development, and then flourished all the more. 
An "imprudentuseof stimulating -manures" was also named as prodacing 
"blight." For "die back" Mr. Means would "bud below the place 
affected, and cut off the shoot above." Probably keeping soil and trees 
in a healthy condition is the only preventive yet known. The sub- 
ject is an important one for subsequent investigation. 

Naturally enough in a convention of enthusiastic Americans, our 
Florida friends have pointed out some duties for the National Govern- 
ment in the way of aiding their cause. The following plan is accord- 
ingly commended by them to the Commissioner of this Department and 
to Congress. 

Other departments have agencies in the States, and so shonld agri- 
culture be represented. Hence "a district of miles in area" should 

be located in Florida, with sections "appropriated to the different classi- 
fications of the floras" — a vast botanical garden, in short — "a pleasant 
resort for visitors, as well as * * * useful for us, here at home." Other 
regions of the Union would require similar representations of their pe- 
culiar productions, and thus a number of branches of the National 
Agricultural Department would be established, where experiments ooold 
be tried under more favorable conditions than are possible at Washing- 
ton ; and it was suggested that an orange-grove in connection with 1& 
Florida branch could be made to detray its entire cost. As the subject 
was referred to a committee, a rei)ort will probably unfold the whols 
Dlan more fully hereafter. 
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American Pomoloqical Society. — Proceedings of the fourteeuth session and quarter- 
centennial celebration. Edited by Henry T. Williams, secretary pro tern., and pablisbed 
by the society. 

In compliance with the invitation of the Massachusetts Horticultural 
Society, the fourteenth session and quarter-centennial celebration of 
the American Pomological Society was held in tbe hall of the above- 
named association in Tremont street, Boston, on September 10, 1873, 
and the three following: days. The meeting was largely attended, as all 
horticultural, pomological, agricultural, and kindred associations in the 
United States and British Provinces had been invited to send delega- 
tions, as large as they might deem expedient, and to all persons inter- 
ested in the cultivation of fruits seats had been proffered in the con- 
vention. The various societies of the country having also been invited 
to bring specimens of fruits, nearly the entire available space of both 
halls of the Massachusetts society was occupied with the overflowing 
abundance of pomological contributions, so that the convention was 
forced to meet in Wesleyan Hall, immediately adjoining. Here the 
assembly was called to order at 10 o'clock a. m., by the president, Hon. 
Marshall P. Wilder, who introduced Mr. W. 0. Strong, president of the 
Massachusetts Horticultural Society. Mr. Strong briefly addressed the 
delegates, giving them a cordial welcome to their city, to their homes, 
and the well-known hospitality of the people of Boston. President 
Wilder responded, after which he announced the committees on creden- 
tials, record of fruits exhibited, and on nomination of officers. The 
society then adjourned to Faneuil Hall, where a reception was tendered 
by the mayor of the city. The reception wfts largely attended, yet 
informal, and occupied but a brief time. An address of welcome was 
delivered by the mayor, and responded to by the president of the 
society. 

Mr. Wilder, in the course of his biennial address, delivered during the 
afternooif session of the convention, thus alludes to the early history 
of the society : 

The idea of a pomological convention appears to have occurred to individuals in different 
States at about the same time, as new ideas in regard to progress frequently do. Thus, in 
the summer of 1B48, consultation was bad with Andrew Jackson Downing, the great Amer- 
ican landscape-gardener, and editor of the Horticulturist, then on a visit to the city of 
Boston, in regard to the chaotic condition of our pomology ; the want of accurate and well- 
defined knowledge of our fruits, whereby cori'ect conclusions could be drawn as to their 
various merits ; tbe best means for improving the condition of fruit-culture, and the expe- 
diency of establishing an American society, so that by interchange of experience and more 
cordial intercourse, by general consent we might preserve those fruits which were valuable, 
discard those which were worthless, correct the confused nomenclature, and establish a 
pomology for our whole country. To establish such a society was a great work, but it was 
considered as the only means which could accomplish the desired object. A correspondence 
was immediately opened with some of the prominent agricultural and horticultural societies, 
and with the leading nurserymen and pomologists of our land. This resulted in the pro- 
posal of the American Institute of New York to have a convention held under its auspices 
m that city. Pursuant to these arrangements a circular was issued, signed by committees 
of the Massachusetts, Pennsylvania, New Jersey, and New Haven horticultural societies, 
and the American Institute of New York, proposing to hold a '* great national convention of 
fruit-growers" in the city of New York October 10, Jb48. Of tbe fifteen persons whose 
names were appended to this call, three only remain. All the rest have joined the great 
procession of the dead. 

The convention met, and the society was organized as the ''American Congress of Fruit- 
Growers," by the choice of Marshall P. Wilder as president, a vice-president from each of 
the several States represented, and three secretaries. Of these, S. B. Parsons and P. Barry 
are here to-day. 

The first national pomological assemblage, solely for the consideration of pomological sub- 
jects, met at Buffalo September 1, 1848, at the call of the New York State Agricultural So- 
ciety, and after an interesting session resolved to perpetuate itself under the name of the 
** North American Pomological Convention." But it was plain that there could be but' 
national organization that could carry due weight. A conference was therefore had, wh 
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resulted the next year in the consolidatiou of the two associations nnder the Dame of the 
"American Poinological Congress." The first meeting^ of the united associations was held 
at Cincinnati, 1850. In consequence of a death in the family of the president, he wastb- 
sent, and Dr. W. D. Brinckle was chosen to preside, but at the next meetin? declined a re- 
election, and the present incumbent was a^ain called to the chair, which he has occupied to 
this date. 

Its sessions, since the first three, have been held biennially. There have been three in New 
York Citj'; one in Cincinnati; three in Philadelphia ; three, including the present, in Bos- 
ton ; two in Rochester ; one in St. Louis, and one in Richmond. The first session in Phil- 
adelphia, in Itir>»2, will ever be memorable as the occasion when a eulogy was pronounci^, by 
the person who now addresses you, on Mr. A. J. Downing, one of the chief projectors of the 
society, wliose sudden death had occurred a short time previous. At this sossion a constita- 
tion and by-laws were adopted, aud the name was changf^d to the ^^American Pomologieal 
Society." 

In alluding to the progress made in the science of pomology, Mr. 
Wilder said that but few persons are aware of the great revolation which 
has taken phice in fruit-culture since the establishment of this Datiooal 
association, or of the laborious efforts of the patient pioneers and inves- 
tigators wlio have spent their lives in the j)romotion of the art. Mach 
of the rapid progress made was due to the influence of the agricaltaral 
press, now and hereafter to be a great power in the land. There are 
those now living who can remember when there was not an agricultural 
or horticultural paper, nor a book on fruit-culture, published on this 
continent; and many of those present also remembered the time when 
there were but few apples sent from the western to the eastern coast 
Comparing those days of scarcity with the present period of an over- 
flowing abundance of improved varieties of all kinds of fruits, the 
speaker said : 

15nt who can even estimate the progress of our art ; the importance of this indnstry to cor 
nation ? Whose prophetic eye can survey the p^rand expanse which is to open on our conne 
during the next twenty-five years? Er« that time shall have arrived, much of the unoccu- 
pied territory of our countr}', now greater in extent than that of all our preaent States, will, by 
the aid of our transcontinental railroads, be opened to cultivation, and Columbia Rji^er, Paget 
Sound, aud the whole Pacific coast, with its untold tntasures, be united with us in the gre*t 
work of pronioiing the pomology of this land. Give ns twenty-five years more, and from 
ocean to ocean, from the Dominion to the Gulf, our hill-sides shall be clad with the vine, our 
great valleys adorned with orchards aud gardens, and the fig, orange, and olive of the South 
and Pacifie* shores sliall rival those of exotic growth, (iive us twenty-five years more, and 
our catalogue of fruits shall be filled with native varieties, and dedicated to American pomol- 
ogists, who, by their labors and benevolent efforts, have contributed to the wealth of our 
country and the happiness of our people. 

In the report of the committee on rejected fruits aud synonyms, 
special attention is called to the importance of the cultivation of a smaller 
number olvarieties, and those of tlie better sorts. The committee state 
that during the early period of fruit-culture in this country, a long list 
of vanotii\s was regarded as a special merit in any collection, and the 
nursery-man who could i)resent the largest catalogue stood at the head 
of his profession. This led to the cultivation of many sorts of little 
value, and it became an object of importanc^e to separate the valuable 
from the worthless. A great change has taken place of later years, and 
collections of fruit for profit, as well as for home use, have been reduced 
to a icw select sorts, the amateur and pomologist only desiring a wider 
range. The lists which are now wanted are of such sorts as the culti- 
vators may plant for use. Eejocted lists are no longer inquired for, 
and tlieci)mmittee is of the opinion that really worthless varieties will, 
from their own want of value, (ind their proper level and be forgotten. 
As to the determination of correct synonyms, the committee give the 
following list, which was prepared byMr. Charles Downing: 

H.'st-.n JMi>pin is a Bynonym of Golden Pippin, (p. 195, Downing ;) Belle Rose is a syno- 
nym ol J»rimate; Conic June is a synonym of Kirkbridge White; Copp's Mammoth ii 
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synonym of Gloria Mondi ; Early Baldwin is a synonym of Primate ; English King is a 
synonym of Alexander ; Highland Pippin is a synonym of Primate ; Lodge's Early is a syn- 
onym of Summer Rose ; Montgomery Sweet is a synonym of Autumn Sweet Bough ; Shel- 
borne Sweet is a synonym of Spice Sweet ; Tennessee Elarly Red is a synonym of Early 
Strawberry ; Whitewater Sweet id a synonym of Wells* Sweet; Yellow May pippin is a syno- 
nym of White Juneating; the celebrated Southern Hoover is a synonym of Black Coal. 

A very elaborate report on the subject of pear-blight, its caase, rem- 
edy, and prevention, was presented by a committee appointed at the 
previous meeting of the association. The subject is one of great impor- 
tance, and seems to have been so thoroughly and intelligently investi- 
gated that no apology is deemed necessary for giving the conclusions of 
the committee as they were laid before the convention : 

Pear-blight assume dififerent forms, and, consequently, has different causes for its origin. 
One form attacks trees gradually ; its approach is slow and may be detected for months, 
and often during the preceding season ot growth, before the tree is fully affected. This 
form, which may be termed gradual blight, is seen at all seasons during the period of active 
vegetation, from early spring until September. The progress is usually arrested by a liberal 
top-dressing of liquid manure, so far as the roots extend, and a severe cutting back of the 
branches. This must be done whenever the tree assumes an unhealthy appearance. The 
cause, then, may be safely attributed to exhaustir>n, and the remedy consists in replenishing 
the exhausted supply of plant-food. This form of blight is often noticed in orchards left un- 
worked, and where the annual or biennial top-dressing with fertilizing agents has been with- 
held. 

Another, and this is the most fatal form, attacks a tree or a portion of it, suddenly, caus- 
ing the affected part to blacken in a few hours after the tree is struck. This is commonly 
termed firo-b light. This form is periodical in its attacks and migratory, as it seldom re- 
mains permanent in a locality, but leaves an interval of from ten to fifteen years between 
its occurrences. The greatest intensity ia on its first appearance, which occurs usually 
when the fruit has attained half of its size. It decreases as the season of vegetation advances, 
but re-appears again the following summer \wth less of its previous intensity. After decf- 
mating a section of country during two consecutive seasons, there will be an interval of a 
series of years during which blight in its other forms may occur, but there will not be a 
wholesale destruction, as during the prevalence of epidemic blight. Every observation 
tends to the conclusion that fire-blight is caused by zymotic fungus, whose presence is not 
detected until life is destroyed in the affected parts. This form offers a wide field for the 
investigations of microscopists, and from their future labors we hope to arrive one day at 
the origin of this fungoid growth. * * Boiled linseed-oil applied to the trunk and 

limbs has been tried near Norfolk, Va., with marvelous cures, as reported. We mention 
this instance of the use of an extraordinary ingredient, resulting in good effects, as con- 
trary to what is usually the result when using this application on the body of trees, its ef- 
fects being to seriously injure the tree, if it does not destroy it. 

Still another form of blight is doubtless caused by mechanical actions, by the rupture of 
tissues consequent to a sudden superabundant flow of sap. This attacks only our most 
thrifty-growing trees, either in early spring, when vegetation first becomes active, or after a 
period of drought and partial stagnation of vegetation, when abundant rains suddenly 
torce out a luxuriant growth. Moderately-vigorous trees are never attacked. It is often 
noticed in very vigorous trees that the bark of the trunk is split longitudinally.- Whenever 
this is apparent such trees are always free from this form of blight, as the pressure upon the 
cellular and vascular tissues has been relieved. From a series of experiments, commenced 
in 18rt7, it is demonstrated that trees whose bark had been longitudinally incised and 
divided never showed any signs of this form of blight. 

Peculiar methods of culture undoubtedly influence the causes of blight, but upon this 
there exists a wide range of opinion. Clean culture and repeated stirring of the soil, while 
it may in many instances be conducive to most beneficial results, will often cause a total 
destruction of a pear orchard. In seasons of zymotic funp^oid or fire-blight highly-culti- 
vated trees fall early victims to the scourge, while those cultivated in grass, with an annual 
top-dressing of manure, usually escape the contagion. 

The third form of blight, caused by mechanical action, is seldom found in orchards where 
the soil is left undisturbed, but is so common in gardens, or where the trees are thor- 
oughly worked, that it has become only a question of time for the entire destruction of one's 
orchard. 

In the Southern States this form of blight is the most destructive, as it has become 
epidemic to all highly- cultivated soils. Whenever the land is allowed to become coated with 
grass or weeds, but kept cut down every few weeks and an annual top-dressing of manure 
is applied, the result has been most satisfactory, in an abundant crop of fruit and an almost 
entire freedom from blight. 

In an essay read before the convention by Mr. T. P. Qainn, on t 
subject of the exhaustion of fruit-trees, the writer states that the 
29 A 
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ure of certain varieties of frnit to bear maximum crops of well-dcTel- 
oped specimens every year, or even every alternate season, does not 
prove that such a variety is worthless and should be placed among the 
rejected fruits, for with similar treatment this same variety, grown apon 
a different quality of soil in another locality, would yield abundantly of 
full-sized fruit. Failures arising from uncongeniality of soil and climate 
are strikingly numerous in every district where fruit-growing has hem 
attempted in this country. These failures, Mr. Quinn thinks, are mostly 
due to an exhaustion of the soil, and not to an exhaustion of the tree 
itself. The market-gardener who raises one, two, and even three crops 
from the same piece of ground during one season, succeeds only by 
means of a liberal use of fertilizers. Fruit-trees require nourishment 
as well as vegetables, and if the soil is exhausted of those qualities 
necessary to sustain life and produce fruit, they must not only become 
barren but eventually die if the proper food is not administered. 
Especially in pear-culture exhaustion and premature death of certain 
varieties are hastened by neglect in furnishing the soil with necessary 
fertilizing material, and allowing young trees to overbear. In the 
opinion of the writer this latter practice has permanently injured more 
pear-trees than all the other causes combined, and he thinks it cannot 
be too strongly condemned. Still another and very prolific source of ex- 
haustion is in planting fruit-trees too far apart. On this point Mr. 
Quinn says: 

When apple-trees, for instance, are set 40 feet apart each way, and pear-trees 25 feet, there 
are wide intervening spaces between the trees, that, under the most favorable ansplces of 
high 'culture, it will take at least a (juarter of a century for the trees to shade and occupy 
the whole of the ground. Five or six years fTom the time of planting such an orchard, the 
old custom was, and bv the way it is very common now, to sow the orchard down to gnu, 
and keep this part of the farm in permanent meadow. In open ground, meadow is seldom 
left longer than four or five years without breaking up the sod, cropping for two or three 
more, and rcseeding. But owing to the inconvenience of plowing amon^ trees, and the un- 
certainty of getting hoed crops to grow in the sliade of such, the sod in the orchard is left 
unbroken five, ten, and twenty years. In these long terms, the more nutritious and better 
quality of grasses are gradually run out, and replaced by the more vigorous and inferior natire 
sorts, much more formidable rivals in the contest for food than the former occupants — a £ut 
that tells its own story from year to year in the starved appearance and unfraitfalness of 
such trees. However, the crop of hay is cut anpually, and hauled to the barn, and the 
apples gathered and taken away, while there is nothing returned in the shape of manure to 
make up, in whole or in part, for this annual drain upon the soil. Within my own compass, 
I know of dozens of apple-orchards that have been kept constantly in grass f^om twelve to 
twenty years, the grass cut and apples gathered, (when there were any to gather,) and to 
my knowledge there has not, within any five years, been enough manure applied to raise 
one crop of potatoes, nor, during that time, as much labor given to the trees as would be 
given to raising a single crop of corn. Yet these very men, who are excellent grain-fium- 
ers, will stand and wonder why it is that apples douH grow and bear as they formerlj did 
when they were boys, and that there is no use in trying any more. Grass is bad enough, 
under the best treatment, in an orchard where manure is applied to the surface in liberal 
doses at regular intervals, but when this part is neglected, or overlooked, tor a term of yean, 
it will need no prophetic vision to foresee the final result. Meager crops of very indifferent 
fruit will be the sum total of such treatment. * * * To make fruit-caltnre pay the 
highest profit, I am thoroughly convinced of the importance of close planting, ana low 
heading, so that when they reach the bearing-age the ground will be ezdasively given up 
to the trees. Manure should be applied regularly, and tlio surface kept under the plow, run- 
ning this implement, among bearing trees, not deeper than two or three inches. 

Mr. G. W. Campbell, in an essay contributed by him on thesnbjeot of 
grapes, speaks very highly of the Lady grai>e, a new and hardy variety 
originated near Zanesv ille, Ohio. It is a pure Concord seedling, and 
in babit of growth and foliage is scarcely distinguishable from its parent 
It is also regarded as equal in vigor, health, and hardiness. Color, light 
green — would be called white — bunch, rather less than Concord ; size of 
berries fully « equal. In quality, ricli and delicate, without hard polpi 
and scarcely a trace of foxiness. Bipens very early — ^ten days or more 
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before Concord. It is regarded as a most promising, perfectly hardy, 
and bealthy \yhite grape, and will no doubt soon hold a prominent posi- 
tion among the most popular native varieties. 

Mr. Campbell states that he has discovered, as the result of a number 
of experiments extending through a long series of years, a method 
whereby he can determine the character and flavor of seedling-grapes 
before they came into bearing. He seems to be so thoroughly convinced 
of the correctness of his theory that the following brief extract in ex- 
planation of the discovery is given with the hope that it will lead to ' 
further experiments on the part of the grape-growers of all sections of 
the country : 

Repeated and unvarjing tests have so far convinced me of its entire correctness, I do not 
hesitate to uDDonnce that in the taste or flavor of the green tendrils of the vine may be fonnd 
a true index of the character of its fmit. Although this is something that cannot be exactly 
defined, or accurately described, it may be acquired by any one with a nice, discriminating 
taste. Go into a greenhouse where foreign grapes are growing, and taste the tendrils of the 
Muscat-flavored varieties, and of the niack Hamburg and Chasselas, and you will soon learn 
to distinguish the difference, which is as distinct as the flavor of the grapes themselves. 
Again, taste and compare the flavor of the tendrils of Concord and Hartford Prolific with 
those of Delaware, Allen's Hybrid, and lona. You will find, in each, distinctive differences 
suggestive of , the character of the grapes. Then test and compare the native wild grapes, 
the fox and frost grapes of the woods, with the tendrils of our cultivated varieties, and you 
will soon leam easily to distinguish the wild from the cultivated. 

From an essay read by Dr. J. Strentzel, of California, on the cultiva- 
tion of the fig in the United States, the following brief extracts are 
taken : 

The fig thrives best in a rich, mellow soil, well drained if necessary, but kept moist by 
irrigation if the rain-fall is deficient during the growth of the fruit ; thus, in judiciously 
selected and sunny locations, it will perfect its fruit; abo, through the extent of our Eastern 
States, although it will require shelter daring the winter months. It is propagated from cut- 
tings of the previous year's growth, or from sprouts from stool-plants, or around the butt of 
a tree ; these are partially rooted already, and will make a fine growth during the first season, 
and begin to bear the year following. To avoid the extension of naked, unproductive 
branches, the tree will require at once considerable shortening in of the shoots, to produce 
close-jointed wood with abundance of leafy spurs. This very facility of the propagation 
appears to be a barrier to its further improvement, and the production of new and choice 
varieties from seed ; but the hope in progression in this interesting science is full of vitality, 
and considering the groat difference in the quality of the fruit, and even in the growth of 
trees of the same variety, when raised under a southern sun and favorable conditions, we are 
justified in anticipating the production of superior seedlings. 

The fruit forms in tne axillae of the leaves; the first crop ripening during the months of 
June and July, is on the previous year's growth ; the so-called seconcT crop is developed with 
the new growth of wood during the season, and is checked only by want of moisture in the 
soil, or the autumnal frosts. The fruit-buds requiring from eight* t^ twelve weeks to ripen, 
furnish a criterion, according to the climatic peculiarities of the different sections of the 
country, when this late fruit, subject to be winter-killed, should be removed to produce in its 
place a more abundant and early-ripening crop the next season. The ancient practice of 
applying a drop of olive-oil to the eye of the fruit I consider more serviceable in repelling 
insects than to the ripening of the fruit, or to its growth. 

The report closes with the admirably arranged catalogue of the society. 
The arraifgement of the names of varieties in this catalogue is alphabet- 
ical and according to the nomenclature adopted by the society. Syno- 
nyms are given in a few instances where it seemed necessary, and these 
are placed under the adopted names in italics. The State or district in 
which a fruit is recommended for cultivation is designated by a star, (*,) 
and if the variety is of great superiority and value, two stars, (* * j) if 
new or recently introduced and promising, by a dagger, (t.) 
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Articles. 


John White 


Washington, D. 

Beaufort, S. C 

Enterprise, Miss ......... 


Specimen of fiber of mofa. 


J A. Johii8on......«..« 


Silk cocoons. 


W. Spillman............ 


Okra fiber. 


Honry Erui....... ...... 


Basle, Switzerland 

Washington, D.C 

U.8.A 

Scyene, Dallas Co., Tex.. 
Saint Albans, Vt 


Silk samples in variety. 


Z. D. Oilman.... 


Preparations of cinchonAt &&, from PowaiB A, Wei^t* 


Captain C. G. Penney. .. 
J, p, Lawrence......... 


man, Philadelphia. 
Montana -grass; reptiles. 
Jack rabbit skin; snake rattles. 


Hra.D. V. Nelaon 


Cluster of eight butternuts. 
Palmetto palms, and paper. 
Wool, sample. 


J. G. Herronl... ........ 


Washington, D. C 

Frankfort, Mo 

Wappengero Falls, N. Y. 
Hamilton, Mo 


Wm. Putehett 


Dr. Wm. Baxter 

C. L. Gould 


Seedless apples. 

Double and triple peaches. 


David 8. Turner 

P. J. Gramlich 


Washington, D. C 

Hvattsville Md 


Lycoperdon. 
Fine poultry. 
Cocoons of cecropia. 


Jas. Newman ........... 


Columbia, S. C 


Allen Dodge 


Georgetown, D. 

Hartford, Pa 


White blackbird; black-breasted plorer. 

Maple-sngar. 


Henry M.Jone8 

ThoB. E. Woggaman 

Andrew Haltzworth.... 


Washington, D.C 

Petersburgh, Pa 


Curiously-shaped egg of Leghorn foiwL 

Seven-headed wheat. 


John B. Gauin.......... 


Live Oalc, Fla 


RuKt-proof oats, fine. 


Theodore A. Lay 

N. J. Goffin 


Norway Farm, D. G 

Washington, D.C 

Washington, D. C 

Mavoort Fla 


Six to seven head maize, hi a duster. 
Double orange. 


Mrs. A. S.GaldweU.... 
P W Keller 


Wool, sample. 
CollecMnns of insects. 


Riley 




Southdown wool. 


Dr. W. W. Andergon 


South Carolina... 


Trap-door spider and nest. 

Pans green, pure. 

South American tarantula, (f) 

Petrified wood from Tiber Creek sewer. 


Wm. Davison & Co 


Baltimore, Md 


JameH Sc Wra. Saugstor. 
W. J. Cowing 


Washington, D. C 

Department Agriculture. 
Philadelphia, Pa 


Wm. D. Riley 


Traps for the Colorado potato*beetle. 


Powers & Weightman.. 


Philadelphia, Pa 


Specimen of economic prodacts, prindpallj medldail, 
such as nux-vomlca, opium, Sec, 


CM. Smith 


Washington, D. C 

Washington, D.C 

New York City 


MiHMMonlton...... ..... 


Three-tailed gold-fish. 


B. K. BlisH 


Potatoes and beets to model. 


B. F. Biugbam 


Washington, D. C 

Matanzas, Cuba 


Grasshopper iujurics firom Kansas. 

Large calabash. 

Large com. 

Fine wool sample, Germany. 

Salt specimen. 

Cotton. 


W^m. Meiioval...... .... 


James A.Ingram 

Horace Morton ......... 


East Bradford, Pa 

Detroit Mich 


Mrs. A. Hoard 


Galveston, Tex.... 


A. H. Boies 


Hudwn, Mich 


John Cecil 


Mount Vernon, Mo 

Washington, D.C 


Mycelium of a ftingns. 

Insectrt, plants, and general natural history spedmeai. 


Smithsonian Institution. 
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